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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WAS8SAJ), Mike 
Bittner (W6MAB), Rob Vincent (K1DFT), D.S. “Jeep” Platt (K3HVG), 
George Misic (KE8RN), Mike Murphy (WU2D), Larry Will (W3LW), 
Dave Gordon-Smith (G3UUR), Pat Griffin (AA4PG), Phil Legate 
(ACOOB), Janis Carson (AB2RA), Joe Eide (KB9R) 


Editor’s Comments 


The Blizzard of ‘22 
The USA is experiencing one of the most 


severe winter storms to hit ina very long time 


with some new all-time records having been 
set. As I write this, Buffalo NY is still getting 
snow and wind with over 5 feet of white stuff on the level. Emergency 
services have been unable to respond to calls. The Arctic cold front 
brought air temps as low as -35F with high wind and also millions of 
electric power outages. Here in Colorado we got off easier than other 
parts of the country with -16F and only a few inches because we are too 
far west in the mountains. The plains of Colorado had much worse 
weather, Denver was at -24F on December 23. I sincerely hope all ER 
readers came out of the storm without much hardship. 

Photos for Electric Radio 

After this issue, lam out of good photos for ER covers, and usually don’t 
have enough to run our “Photos” column on a regular basis. Please help 
by sending in good cover photos, I would really appreciate it! 


73, Keep Those Filaments Lit! NODMS 
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Alicia Huselid is standing in Jeff Huselid’s WB6ZBX station. There is a lot of 
classic equipment shown here, such as Jeffs Collins KW-1 and the TMC 
transmitter rack. Over the years, Jeff has acquired much rare equipment, such 
as a Robert Dollar 237-A, currently on 160 meters, and originally used by the 
State of California for disaster services. 


The BC-1206 Receiver, Part 2 Conclusion 


By Joe Long, WA2EJT 
3LIT Kine Street 
Endwell, NY 13760 
wa2ejt59@stny.rr.com 


BC-1206 Receiver Circuitry 
he vis C12 CGN his: re 


superheterodyne receiver with an RF 


simple 


stage, mixer, a single IF stage, detector 
and two stages of audio. All of the —C 
models have an IF of 135 kHz while the 
=A, -B, and -Dusel42.5 kHz. AGS 
voltage is supplied to the grids of the RF 
and IF stages but the output of the receiver 
is controlled by an RF gain control that 
is connected to the cathodes of those 
same stages. The receivers were designed 
for use with a short antenna, typical of 
what would be found ona small airplane. 


The audio output impedance is switchable 
between high (8000 


Another exception is the output stage 
— producing even a fraction of a watt at 
28. volts ots Ba 
unconventional engineering. At 28 volts 
of B+, it takes a pair of 25L6s connected 
in parallel to produce about 300 
milliwatts of audio - this level of audio in 
a headset is enough power to be heard 
even in a noisy cockpit. By comparison, 
at 120 volts of B+, a single 25L6 can put 
out over two watts. 25L6s were used in 
all of the —B models, and in early 
production —A and —D models. 

The 28D7 was specially designed to 
produce significant power at very low 
plate voltages; a28D7 can generate about 
200 milliwatts of audio at 28 volts of B+. 
A single 28D7 was used in all of the —C 
variants and in the later production —A 
models. It is interesting that the later 
production —D models used two 28D7 in 


requires some 


ohms) and low (600 
ohms) except for the 
early production —A 


models, which had 
high 
impedance output. 

In spite of the low 
B+, the circuitry is 


Girey) ree 


conventional in most 
respects. One 
exception is that the 
screen grids in the RF, 
mixer and IF stages are 
run at the full 28 volts 
a0) as a fesult, Mo 


screen dropping 
resistors or their 
associated bypass 


capacitors are used. 


Figure 8: Showing the under-chassis wiring in Rick Dupree’s _ 
six tube BC-1206-B and how the sixth tube was fitted by — 

placing the output transformer and the oscillator coilonthe _ 
underside of the chassis. The chassis is so crowded that few _ 


of the tube socket pins are even visible! 
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parallel — my guess is that using two 
28D7s required less in the way of re- 
engineering and decreased any delay 
resulting from the tube switch. 

The other BC-1206 tubes are all 
common octal or loctal tubes that were 
normally used with at much higher plate/ 
screen voltages: octal types such as the 
6SK7, 6K7, 6SQ7, 25L6, and loctal tubes 
suchas the 14A7, 14H7 and 14R7. These 
loctal tubes, although marked “14”, 
actually have 12 volt filaments. 

The variety of tubes used in the four 
BC-1206 variants made by four different 
companies reflects the sudden war- 
emergency demand for large numbers of 
the receivers to be manufactured in a 
short time and gotten into service as 
rapidly as possible. Here is a summary of 
the tube lineups: 
¢ BC-1206-A: 6K7, 6SA7, 6SK7, 6SQ7, 
25L6 (2) (Detrola), early production 
¢ BC-1206-A: 6K7, 6SA7, 6SK7, 6SQ7, 
28D7 (Detrola), late production 
¢ BC-1206-B: 6K7, 6SA7, 6SK7, 6SF7, 
25L6 (2) (Warwick Mfg.) 
¢ BC-1206-C: 14A7, 14J7, 1447, 14R7, 
28D7 (Setchell Carlson #524) 
¢ BC-1206-CM: 14H7, 14J7, 14H7, 
14R7, 28D7 (Setchell Carlson #524) 
© BG-1206-CM2: 14H7, 14J7; 14H7, 
14R7, 28D7 (Setchell Carlson #524) 

* BC-1206-D:. 6SK7, 6SA7, 6SK7, 
6SQ7, 25L6 (2) (Electronic Specialty 
Co.) early 
ere leUGs O57; GSA7, GSK, 
6SQ7, 28D7 (2) (Electronic Specialty 
Co.) late 

Manuals 

I have two manuals for the BC-1206, 
one of which is the above mentioned 
T.O. 16-40BC-1206-2. The manual has 
information on each of the variants but 
shows signs of having been put together 


Electric Radio #395 


in some haste - there are line drawings for 
parts placement only for the —C variant, 
and there is no tube socket voltage chart 
for the -D model. There are schematics 
for each of the models, including early 
and late production differences. 

My second manual is for the Setchell 
Carlson —CM variant, titled “Model 524 
Beacon Receiver, Especially Designed for 
Aircraft”, “Signal Corps Nomenclature BC 
1206CM”. The manual has enough 
information to be useful, but does not 
include tube socket voltage or resistance 
charts. The manual is availableon BAMA 
but that copy does not include the parts 
identification drawings. 

Troubleshooting and Repair 

In spite of “improved reliability” my 
BC-1206 failed shortly after I first 
powered it up — this was not much of a 
surprise in a receiver that is over 70 years 
old. The problem was somewhere in the 
IF stage; I suspected that the 14A7 IF 
tube had failed but I did not have a spare, 
so I set the receiver aside and assigned it 
a low priority in my projects queue. 

Then a few months later, in the trash | 
found a 29 volt 1.5 amp switching type 
power supply that had been used to power 
a reclining chair. (I took the supply but 
left the chair.) The supply would be 
perfect for the BC-1206 and was just the 
incentive that I needed to get the receiver 
out again. 

I realized that the supply would 
probably generate too much switching 
noise to be usable with the receiver, but 
it was worth a try. In fiddling with the 
power supply and the receiver, the BC- 
1206 suddenly came back to life. With a 
little troubleshooting I found that the 
problem was an intermittent connection 
inside one of the IF cans and immediately 
found that the switching supply generated 
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far too much noise to be usable with the 
receiver. 

But the BC-1206 was down from the 
shelf and operational once again so | 
decided to continue working with it. 
Instead of trying to somehow shield the 
switching power supply I decided to build 
an analog supply for the receiver. While 
building and testing the power supply I 
had another failure in the BC-1206 — the 
RF gain pot failed open. Unfortunately, 
the pot is unique in having a built-in 
mechanical stop at 600 ohms and I found 
that in any case, the pot was not 
removable. 

I made a field expedient repair by 
replacing the gain control with a 620 
ohm fixed resistor — this got the receiver 
working again, but with the RF gain now 
running wide open. This repair turned 
out to be a good work-around because | 
soon found that varying the power supply 
voltage to the receiver was a practical 
alternative for controlling the gain of the 


receiver. ; 
Fortunately, I had | 
built the power supply 


using an LM-317 
voltage regulator 
driviigsy) .a') Y pass 
transistor. I had used a 
pot for setting the 
output voltage and | 
merely replaced the 
pot with a larger one 
and repositioned it to 
the front panel of the 
power supply. Because 
of the slower response 
of the filaments to a 
change in voltage there 


noticeable and does not cause a problem. 
I also found that the BC-1206 keeps 
working down to about 11 volts, at which 
point the local oscillator quits. 

Controlling the gain of a receiver by 
varying the filament voltage is not a new 
idea - it was used in early receivers - my 
1925 Thompson Neutrodyne receiver 
uses two filament rheostats for that 
purpose — one for the detector, the other 
for the RF and audio stages. My technique 
is a little more advanced because it varies 
both filament and B+ voltage at the same 
time. 

Project Creep — Never Stop Adding 
Features 

The local aircraft beacon (BG) on 332 
kHz had been deactivated some time ago 
and as a result I was unable to hear any 
signals on the BC-1206 although I had 
previously logged several dozen beacons 
on other equipment (reference 7.) The 
main problem with hearing beacons on 


the BC-1206 is its lack ofa BFO; signals 


1S>.2 slight delay in Figure 9, My 135 kHz BFO: When I built the BFO I had 
receiver output level, motyet decided to build a converter so I built the BFO on 


but the delay is just 


a small piece of circuit board. The RG-174 coax plugs 


into the right-hand RCA jack on my BC-1206. 
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BEO <\35> ke 


Te B-A\T0CG LE 


Figure X: Schematic of the 
135 kc BFO 


the capacitors used in the 
resonant circuit. I had a 
40-120 pH slug-tuned 
inductor in my stockroom 
and it turned out that it 
could be resonated at 135 
kHz using two 0.01 MFD 


disc ceramic capacitors. 


that are otherwise unreadable are often 
good copy when a BFO is switched on. 
As a result, I decided to build an 
external BFO for the BC-1206 - external 
because I did not want to make any 
modifications to the receiver, and anyway, 
there is no room inside the case to add 
anything. I settled on using an N-channel 
JFET ina Colpitts oscillator. The Colpitts 
has the advantages of not requiring a 
tapped inductor and that the feedback 
can be adjusted by changing the values of 


Normally, disc ceramic 
capacitors would be a poor engineering 
choice, but at the 135 kHz frequency of 
the BFO they work just fine. Initially, I 
just stuck a wire connected from the cold 
end of the tuned circuit into one of the 
holes in the top of the case. This gave 
plenty of injection and was adjustable by 
jiggering the length of wire inside the 
case. 

With a BFO I was finally able to copy 
a couple of beacons, but the BC-1206 is 
such an interesting receiver that I wanted 


Figure 10, My 80 
meter converter for the 
BC-1206: The BFO 
board is mounted on 
the right side of my 
converter “chassis.” 
- The mixer, local 


oscillator and buffer 
stages are on the left. 


Note the _ crystal 
tucked in at the left- 
rear. All of the 


converter/BFO 
connections are via 
RCA jacks on the mini 
back-panel. The hex 
alignment tool is for 
peaking up the mixer 
antenna input and for 
setting the 
oscillator frequency. 


local 
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to be able to make regular use of it so I 
decided to build a converter that would 
cover both 80 meters and the utility 
frequencies just below that band, where 
in-flight aircraft communications and 
aircraft weather reports can be heard. 

Because the BC-1206’s limited tuning 
range of only 200 kHz I decided to use a 
tunable local oscillator that I could set to 
whatever 200 kHz segment I wanted to 
listen to. 

The segments I am most interested in 


are 3.2 to 3.4 and 3.4 to 3.6 MHz 


I decided that the converter did not 
need an RF amplifier stage, and further 
decided to use N-channel JFETs as I had 
for the BFO. My first pass at the converter 
had two stages - a mixer and the tunable 
local oscillator. The local oscillator is 
similar to the BFO except for its higher 
frequency range, which I can set anywhere 
between around 3 and 4 MHz. 

On my initial testing of the converter 
it turned out that resonating the antenna 
coil at the mixer input pulled the local 
oscillator to a degree that was annoying, 


fae To BC-\2A8G 
‘001 ANT 


To BWEEER 


Figure 11: For simplicity, I have not shown the switching for high/low Z antenna 
selection, for bypassing the converter, or for switching the 3579 kHz crystal in/out. 
Note that my use of FETs in the converter is not much of a cheat because they have 
been around for more than fifty years now! 


LOCAL OSC  .ce2r 


QUEEER 


Figure X: Schematic of the LO Stage and Output Buffer Stage 
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so I added a buffer stage between the a converter for the BC-1206 I 


local oscillator and the mixer using remembered converters I had built as a 
another JFET as a source follower. I used kid from the Novice and Technician 
slug-tuned inductors for both the local | Handbook by Bill Orr (WOSAT) and Don 
oscillator and the antenna input and Stoner (W6TNS). Those converters use 
adjust them with a hex alignment tool. two tubes and consist of an RF stage, 

With the local oscillator set to 3.0 mixer and a local oscillator. The thing 
MHz the receiver covers the 200 kHz that made the converters of interest to me 


(0.2 MHz) range of 3.2 to 3.4 MHz (3.2 back then was that the converters use a 
— 3.0 = 200 kHz and 3.4 — 3.0 = 400 tunable local oscillator instead of 
kHz); retuning the local oscillator to 3.2 expensive crystals. At that time (about 
MHz covers the 3.4 to 3.6 MHz range. I 1961) I built separate converters for 
like to remind myself that the 200 kHz 40,20,15,10 and 6 meters and used them 
tuning range of the BC-1206 is the same with a BC-454. The BC-454 with the 


range used in the Collins S-line and converters was a real improvement over 
KWM-2. my Heathkit AR-3 and 60 years later, 
It turns out that with this conversion __ proved to be the inspiration for my BC- 
scheme and the frequency range I am 1206 converter. 
interested in, image response is not a There was one more feature to add — 
problem because any imagesignalswould — my last stage of project creep. Without 
lie between 2.8 and 3 MHzandthereare —_ any dials on the converter, the way I set 
few signals present in that area. the local oscillator to the correct frequency 


When I started thinking aboutbuilding relies on using CHU at 3330 kHz as a 


475205 2027-05-30 


-¢ (ea) || Bwidet 


Filter Type 
Gauss |S 


% Center Freq 3.5774 MHz 
#RBW 400 Hz 


Figure 13: This spectrum shows the behavior of the 3579 kHz crystal connected in 
series with an antenna. For this plot I connected the crystal between the tracking- 
generator output and the input of my spectrum analyzer. 
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calibration point. I set the receiver dial to 
330 kHzand then tune the local oscillator 
slug until CHU comes in. The BC-1206 
dial readings of 200 to 400 then 
correspond to 3200 to 3400 kHz. 
There is no station in the 3400 to 3600 
kHz range that I can use for calibration. 
My solution was to use a 3579.545 kHz 
(color TV “burst” frequency) crystal. 
Instead of building an oscillator for it 
(for which there was no room) I found 
that inserting the crystal between the 
antenna and the converter input produces 
a weak but distinctive “swishy” sound 
when the receiver is tuned through the 
resonant frequency of the crystal. At this 
frequency the antenna noise picks up 
thus producing the distinctive signal. 
Anyone who has used the crystal filter in 


adjustment using either CHU or the 
crystal is required to “calibrate” the setup 
after counting the 12 turns between 
them. 

For the 3400 to 3600 kHz range I 
preset the receiver dial to 380 kHz, and 
tweak the local oscillator slug, thus 
calibrating the receiver over the 3400 to 
3600 kHz range (the 380 dial reading = 
3580 kHz, so some mental arithmetic is 
required.) 

Low B Plus 

The 28D7 is not the first tube designed 
to produce usable audio output power at 
low plate voltage; per Lud Sibley 
(KB2EVN), the 28D7 is a “modern” 
replacement for the type 48; the type 48 
was used in the audio output stage of 
some farm sets that used 32 volts of B+. 


a vintage receiver will 
recognize the sound. oar 

Using a crystal in 
this way is not a new 700 | 
idea but it was perfect 
for me because the 
HC-6/U case for the - 600 
crystal is not too big 
and I was able to find 
room for it on the 
converter. 

About 1% turns of 
the hex alignment tool 
are required to switch 
between the two 


Electron Emission M.A. 
> 
o 
© 


ranges. Only a slight 


Figure 15 These plots 200 
illustrate the 
exponential increase 
of emission with 100 


increasing filament 
power and clarify the 
reason for the high hy) 
filament power used 
in the 28D7. From 


| 


18 20 22 24 


6 & 10» 2a2 144 6 
Filament Power-Watts 


Radio Engineering, Terman, McGraw-Hill, 1937, page 109. 
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The 28D7 was announced on 10-01- 
1942, nearly a year after the start of the 
war (reference 8) and just in time to be 
used in the BC-1206. 

An interesting point about tubes used 
to generate audio power at low B+ is the 
high power used for the filaments: The 
28D7 filament is rated at 26.5 volts/ 
400mA or 10.6 watts. The type 48 
filament runs at 12 watts and the 25L6 
filament at 7.5 watts. The 25L6 was not 
designed for use at low plate voltage and 
two in parallel were required at 28 volts 
to produce sufficient audio output. Also, 
the 26A7, released right at the end of 
WWII and used for audio output in the 
R-392 requires 15.9 watts of filament 
power. 

The high filament power consumed in 
these tubes is required to increase the 
cathode temperature (and thereby the 
emission) to the point where significant 
power output can be achieved at low B+ 
voltages (reference 9.) 

Note that a pair of 25L6s would require 
15 watts, and a pair of 28D7s, 21.2 
watts. The four other tubes in the BC- 
1206 require 4 X (6.3volts/300 mA) or 
7.5 watts. The trade-off for generating 
usable audio power at 28 volts of B+ is 
the high filament power that is required 

for the audio output tube. 

Two More Examples of Low B+ in 

WWII Equipment 

Another example of WWII equipment 
operating at 28 volts of B+ is the AN/ 
ARN series of receivers that were used for 
“ giving pilot glide slope vertical path 
information for instrumental approach or 
landing.” The Crosley ARN-5/R-15 that 
was the initial/prototype version used 28 
volt B+ and employed eight 6AK5s and a 
28D7. 

A later version, the ARN/R-89, used 
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6AJ5s in place of the 6AK5s in the earlier 
model. A quote froma Radio-News article 
(reference 10) explains this change: “Most 
tube engineers were loathe to embark on a 
tube program for low plate-potential service. 
There was a history of unhappy consequences 
whenever set designers tried using tubes at 
too low an anode potential. For instance, 
during the war the 6AJ]5 was designed in a 
hurry because the 6AK5 proved unusable 
in production communication equipment 
[the above ARN-5/R-15] running at 28 
volts, even though this type had been used 
successfully in a pilot run.” 

When significant output power is not 
required, low and even very low B+ 
voltages are practical. There was a lot of 
WWII portable equipment that was 
battery powered and that used relatively 
low B+ voltages. 

The U.S. Marine Corps CGQ-60133 
“Crystal Calibrator and Monitor” is a 
nice example of really low B+. The 
calibrator uses a 3A4 with a 1% volt D 
cell for the filament and a 7% volt battery 
for the plate supply. The calibrator could 
hold up to ten FT-243 type crystals and 
was used for netting the TBX-8 receiver/ 
transmitter on any of the installed crystal 
frequencies. In working with my 60133 
I found that the 3A4 would continue to 
oscillate with a plate voltage as low as 2.2 
volts. In practice, I use a 9 volt battery 
instead of the specified 7% volt bias 
battery with no ill effects from my excess 
B+. 

The TBX was used in the Pacific theater 
by the “Navajo Code Talkers.” “CGQ” 
is the U. S. Navy’s Contractor Code for 
Garod Radio Corporation, the 
manufacturer of the crystal calibrator. 
The 3A4 filament runs at 1.4 volts/0.2 
amps - about 280 milliwatts, or about 
3% of the power required for the 28D7. 
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Very low B+ works with the calibrator 
because it does not have to generate 
significant power. Producing even a few 
milliwatts of audio or RF is a different 
story and requires rather more than 742 
volts. 

The BC-611 walkie-talkie is a familiar 
example of where somewhat higher B+ is 
required; it uses a 103.5 volt B battery to 
produce just a couple hundred milliwatts 
of both RF and audio. Plenty of audio 
from the earpiece is important for a radio 
intended for use on a battlefield! 
audio output/ 
modulator tube is a 3A4. In receive mode, 
only half of the filament is used — 1.4 
volts/0.1 amps, or 140 milliwatts. In 
transmit the 3A4 is used as the modulator, 
and both halves of the filament are used. 

Command Receivers at 
28 Volts of B+ 

After an extended period of working 
the BC-1206 with 28 volts of B+ I 
wondered how a Command receiver 
would work at that low value of B+. I 
have always run my Command receivers 
with far lower B+ than the specified 250 
volts, typically around 125 volts, but had 
never tried really low B+. 

I first tried a BC-455 (40 meter) 
Command Receiver. The BC-455 works 
nicely at 28 volts but with much reduced 
audio output power. I measured the 
maximum output power to be about 15 
milliwatts across 600 ohms - plenty of 
audio in a headset but it would be a bit 
low in a noisy aircraft cockpit. The 
receiver's overall RF and IF gain is 
somewhat reduced but just touching the 


Interestingly, the 


antenna terminal brings in plenty of noise, 
indicating that the sensitivity of the 
receiver is essentially unchanged. 

Final Comments 


The BC-1206 might appear to be a 
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civilian receiver that was drafted into 
military service but that is not the case; 
civilian light planes in the thirties and 
forties and even after the war, had 6 or 12 
volt electrical systems or had no electrical 
system at all. As a result, there would 
have been no reason for manufacturers to 
develop a receiver for the civilian market 
that required a 28 volt system (reference 
11.) 

How it came to be that four 
manufacturers made slightly different but 
interchangeable variants of the BC-1206 
is an interesting question. It must have 
been related to the war-emergency — 
peacetime procurement procedures would 
have been streamlined, side-stepped or 
ignored in order to get the receiver 
designed, engineered, manufactured and 
out the door on an impossibly short 
schedule. 

Here is my guess on how the BC-1206 
variants might have evolved: a Signal 
Corp specification could have been issued 
with an outline of requirements: 
maximum outside dimensions, tuning 
range, power from 28 VDC but no use of 
a dynamotor, vibrator, or dry batteries, 
and perhaps some suggested circuitry. 


Based, ong: the... Sie ng@iuen cree 
requirements, Electronic Specialty 


Corp. responded with what became the 
BC-1206-D. This is reasonable because 
the company specialized in light plane 
radio equipment and would have been 
able to respond quickly to a request for 
an aircraft receiver design. Then, 
Detrola and WMC could have been 
given access to the Electronic Specialty 
Co. prototype and then the companies 
made design changes that resulted in the 
BC-1206-A and —B variants. Such 
collaboration must have taken place 
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Figure 14 #£An 1A sao eS 
Electronic Specialty RANG ER 
Company ad from the BEACON .. . TRAFFIC 


February 1940 issue RANGE . . . WEATHER 


of Flying magazine. ircraft 
@ 
This prewar a ecelver 
be as e ONLY Jow cost aircraft receiver 
Ranger uses two =. _ baton A.T.&T. patents. 
tubes (doingthework | ****#0% 
e Marnier pens 
of four) and is nccansat 


powered by dry-cell 
batteries. As marked 
on the panel, the set 
is usable for “Beacon 
... Lraffic...Range... 
[and]... Weather” 
reception. The 
receiver weighs 2 Lb. 
12 oz. The battery 
pack adds 5 Lb. 


because the —A, —B, 
and —D models are 


Vr -all these 
ADVANTAGES 
© featherweight receiv. 


er weighs only 2 Ibs. 
12 oz. 


@ small measures only. 
SY2" x 42" x 37/2" 

®@ new circuits, 2 tubes do 
the work of 4 or more. 


© 200 hour battery, 

®@ is easily installed or 
moved fo another air- 
plane, in minutes. 

@ unconditionally quor- 
anteed; built under A. T. 
& T. license, 


very similar to one 
another. 

Setchell Carlson 
would have made 
some changes and 
improvements to the 


Electronic Specialty 


design, including a 
different intermediate frequency, a better 
dial mechanism, and use of the then-new 
28D7 for audio, leading to the various — 
C models. 

In the end, Detrola, Warwick, and 
Setchell Carlson got large contracts 
because of their ability (as high volume 
manufacturers) to ramp-up quickly to 
produce large numbers of receivers, while 
Electronic Specialty Corp. as a much 
smaller company ended up with only 
small contracts. 

The above scenario reminds me of the 
story of the WWI Jeep; it was developed 
by the Bantam car company, which 
produced 1500 prototype models, but 
the company was far too small to produce 
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ELECTRONIC SPECIALTY 
COMPANY 
4630 Sen Fernando Road 
Glendale (Los Angeles) Calif, 


during limited time only, @ complete antenna 
kit consisting of special antenna. wire, insula- 
tors, lead-in wire and insulator , . . with each 
RANGER aiccraft recetver. 


FREE! 


USE THIS ORDER FORM . «. .: TODAY 


ELECTRONIC SPECIALTY COMPANY 


| 4630 SAN FERNANDO ROAD, GLENDALE (LOS ANGELES) CALIFORNIA | 
Goentlernen: Please ship me the following Ranger Aircratt Radio Equipment: 
a 1D Complete Ranger Aircredt Receiver, inchiding | 
200-hour battery peck... caencneeeeenescnescecnnecrenseen $25.00 
( Special Ranger bead-phones. including nage ] 
rubber cat pads, cord and phone-fack.....cccssccerssencmeseneseensnerintsonen 6.50 i 
_ ALSO include free Antonna kit, as described above, Enclosed is my check 


(or money order [) 


Oo 
). Iwill pay postman shipping charges when he delivers 
this order, § 


4 ee 2 ee 
Type and meke of plane to be used in 
Ee, WEEE, CSS ER EE eS ee 


the huge numbers of jeeps that would be 
required. Bantam’s design was turned 
over to Ford and Willys-Overland — those 
companies modified and improved the 
design. During the war, Ford and Willys- 
Overland made over 600,000 jeeps. 
WWII caused a huge increase in aircraft 
production, with nearly a quarter of a 
million airplanes manufactured in the 
last three years of the war. All of these 
airplanes needed radio equipment, 
including sets like the BC-1206 that were 
required for ferrying those airplanes from 
the factories to the places where they 
were needed. Whatever the details of 
how they came to be made, the BC-1206 
was an important component used in the 
11 
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RESTRICTED Section IV 
AN 01-60JE-2 Paragraph 21 


AN“35 ANTENNA MAST USED 


n AN-104-A ANTENNA MAST USED 
Cah SCR San mee SET FOR SCR-522-A RADIO SET 


W-i0G°A ANTENNA WIRE USED FOR 


AN-8O ANTENNA MASTS, USED 
WITH SCR-SIS RADIO (EARLY 
AIRPLANES) 


Figure 408—Antenna System 


Figure 16: A P-51D antennas diagram showing the wire antenna used when an SCR- 
274-N/BC-453 or BC-1206-A receiver was installed. The BC-453 was sometimes 
replaced by the BC-1206-A because of the BC-1206-A’s smaller size. The BC-1206- 
A was often referred to by pilots as “the Detrola.” 


Figure 17: A schematic |A/ 
section of an A/N Radio || 
Range beacon from a P-47 } - 
instruction manual for pilots 4 = + 
showing the Morse “A” and | f 

“N” characters (or a 
continuous tone) heard by a 


The “N” sector of ALL radio range sta- 
tons is the sector in which lies the true north 
bearing from the range atation. If the course 
of s beam is true north, the sector to the 

° ° — WEST ia the “N” sector. 
pilot using the range. Ranges or beams of a radio station need 

not be at right angles but may be deflected 
to correspond to the sir routes. This ia 
accompliahed by jncreasing the power in one 


delivery of many of those a or more of the quadranta. 


airplanes. 

The standards used in the 
BC-1206 might have been 
lower than those used for 
aircraft sets such as the BC- 
348 or ARC-5 /SCR-274 
command equipment, but the 
BC-1206 was good enough 
for the job it had been 


assigned. And today, its small 
10 Electric Radio #395 January/February 2023 


size and light weight preclude its use as 
an actual boat anchor, but do make it 
possible to fit the BC-1206 into even the 
most crowded ham shacks. 
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The Antique Wireless Association John Rollins Memorial 
CW/AM DX Event March 1,2 and 4,5 2023 


By Joe Fell, W3GMS 


John Rollins (W1FPZ) was a major 
contributor within the AWA. Sadly he 
became an SK in 2008. To honor his 
outstanding achievements within the 
AWA, the previous OT DX CW Contest 
was renamed to the “John Rollins 
Memorial DX Event”. You do not have 
to be an AWA member to participate in 
this event. Everyone is more than 
welcomed. These events should not be 
thought of as a contest, but rather a 
relaxed exchange between stations. If you 
operate, please send in your log! 


For the forth year, AM phone operation ° 


is included in this event. So if your nota 
CW buff, dust off your AM gear and 
have some fun. Multiplier points are 
awarded for pre 1970 gear. There are no 
power multipliers. Power for this event is 
limited to 100 watts carrier output. 
Common gear manufactured prior to 
1970 allows rigs such as Heathkits, 
KnightKits, Hallicrafters, Drake, EICO, 


and WRL to just name a few. You can 
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also use gear from the 1929 Bruce Kelley 
event and the Linc Cundall event, either 
home brew or commercial. 

Operation for this event is on 80, 40 
and 20 meters. Suggested frequencies for 
CW are 3.550-3.570; 7.100-7.125, and 
14.030-14.050. Suggested frequencies 
for AMitare'ya/ 05% 3983 793.8855, 7/1295, 
14.286 and 14.330. These are suggested 
frequencies and if one part of the band is 
very crowed, make a contact anywhere 
on the band where that mode is permitted. 

Further details can be found on the 
AWA Webs grsite matin NCtps.ii 
www.antiquewireless.org/homepage/ 
event-details-for-rollins-dx-contest/. 


— 
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On The Bench 


Simple Neon Peak Modulation Indicators 


By Phil Legate, ACOOB 


are@reagan.com 


The simple Neon indicator has been 
around for many years in the electrical 
industry; a glass bulb with a mix of 
neon and argon gases, two electrodes 
and two leads. When the gases are 
ionized, an electrical current will flow, 
anywhere from 0.3 to 3 mA, depending 
on type, DC or AC voltage. The neon 
lamp glows at its ‘striking discharge’ 
voltage. It is also referred to as a gas 
tube, gas diode, glow tube, and glow 
lamp. (1) It has even been used in such 
applications as “relaxation” oscillators 
and voltage regulators. The “NIXIE” 


indicator lamp was an outgrowth of the 


simple neon lamp. 

I needed a simple modulation indicator 
for my 4 screen grid modulated 
transmitters (2 HT-40s, a Knight T-150, 
a homebrew 170 watt), my plate 
modulated Apache TX-1, anda homebrew 
plate modulated transmitter. 

The NE-2H seemed to be the most 
popular and available so I ran some 
with it. From the 
specifications, it can roughly be modeled 
at conduction as a 61k resistor with a 
maximum current flow of 1.9 mA, and 
about 1 pF of parallel capacitance. 

Most modulator output circuits present 
a quiescent DC voltage with AC riding on 
them (or a varying DC voltage) at 
modulation so a direct connection, even 


experiments 


Modulation Voltage 
R2 
ee 250k Bourns Trimpot 
\/ 1N4007 
cL 
1N5275 0.01 to 0.05 ikv 
Ri : D2Zi p 
\hat x ‘)) NE-2H 
» s40vp “+ Pos, Modulation Indicator 


0.5Watt : 


eo 


R4 
hea 250k Bourns Trimpot 


D2 * 


1N4007 
c2 
1N5275 0.01 to 0.05 1kV 
RS : 
D2 
° \ NE-2H 


1Meg \Z 
+ Neg. Modulation Indicator 


Modulation Indicators from AC@OB 
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with a current limiting resistor, is not 
possible, otherwise it might constantly 
glow at the DC voltage. So I arrived at 
the 0.01 to 0.05 pF value as a compromise 
coupling component to decouple any DC. 

For my screen modulated transmitter | 
already had indicator holes in the front 
panels so that space was used. For plate 
modulated transmitters, the Modulated 
voltage points can be tapped with 
insulated wiring and brought up to a 
small “Bud” box to sit on top of the 
transmitter cabinet. One can also place 
the components on a vector board or a 
PC board as desired 

To calibrate the positive and negative 
indicators, connect an oscilloscope across 
your 50 ohm dummy load and modulate 
to 100% percent. Set the positive 


indicator potentiometer to flash at the 
point just before waveform pinch-off. To 
set the negative indicator, adjust its 
potentrameter (to; reflect the zero 
modulation point. These indicators work 
for any AM modulation scheme, be it 
plate modulation or screen modulation. 

If the neon flash ‘persistence’ isn’t long 
enough for your tastes, place a parallel 
capacitance across each neon bulb starting 
at SpF. 


References: 


Miller, https://www.tiffe.de/roehren/ 


neon.pdf 
Kirt Blattenberger, “Let's Use Neon 


Bulbs,” QST Magazine, (July 1953). 
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Testing 4CX250 Power Tubes with the 
TV-7 Tube Tester 


By Jeff Huselid, WBOZBX 

Valley Communication Engineering 
Fresno, CAs93725 

vee. lab@att.net 


Here isa connection list for the 4CX250 
adapter for use with a TV-7 tube tester. I 
used a 5 pin tube plug to mate with the 5 
pin socket on the TV-7. I used an Eimac 

-SK-610 socket for the 4CX250, and used 
the TV-7 test conditions for an 807 tube, 
except I used a bias setting of 66. A new 
tube will test around 67 or so. This adapter 
has the advantage of being able to test for 
low emission, shorts, gas, etc. The SK- 
610 is mounted ona small chassis and no 
air is required for short duration tests. 
The TV-7 plate yoltage during test is 
only a few hundred volts, so final testing 
should be done in the transmitter. 
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TV-7 5-pin plug SK-610 socket 


1 (fil) 3 
2 (screen) 1 
3 (grid) center terminal 
4 (cathode) 2 (socket ground) 
5 (fil) 7 
Red plate jack tube anode 

EMt 
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On page 9 of the November/December issue #394, a circuit was reprinted from an 
old issue of Electric Radio, issue #12. Rob Vincent (K1DFT) wrote to mention that 
it could be dangerous as shown and sent in a helpful modification. 

“The new ER arrived today [ER #394] and I was scanning through it quickly and 
observed the capacitor tester. I have tested a lot of capacitors in my day and I quickly 
noted that there was no provision for discharging the capacitor when disconnecting the 
test circuit. Depending on how large a capacitor you are testing, a large value 
electrolytic can pack quite a wallop. Even if you disconnect the 250 volt supply there 
is no discharge path for the capacitor under test. I suggest including a DPDT toggle 
switch and 10k resistor to disconnect the 250 VDC and discharge the capacitor as 
shown in the schematic below. 73, Rob Vincent, KIDFT” 


Neon Lamp 


470K 1/2 W 1 Meg 1/2 W 


10K 1W 


Capacitor 
Under Test 


DPDT 


\™ Toggle Switch 
Sa 


Discharge ® 250 Volts 


Capacitor Tester with a Charge/Discharge Switch 


EMt 
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Alignment of the E.F. Johnson Pacemaker 
Transmitter Audio Circuits 


By Lee Craner, WBOSSW 


leecraner@aol.com 


There are two common methods of 
producing a single sideband signal. You 
can either filter the unwanted sideband 
away or phase it out. Today, almost all 
sideband rigs filter out the unwanted 
sideband. However, in the early days of 
SSB, that unwanted sideband was 
suppressed through phase inversion. To 
many, phased rigs offered superior 
transmitted audio, but these rigs tended 
to be more complicated and required 
somewhat precise alignment. 

The Johnson Pacemaker transmitter is 
a phasing SSB transmitter that was 
manufactured between 1956 and 1958. 
It was E.F. Johnson’s first sideband 
transmitter and the first to have a linear 
VFO. Ata list price of $495 (over $5,000 
in 2022 dollars) it was a very expensive 
transmitter. 


Correct alignment of the audio circuits 
in any phasing rig is critical to satisfactory 
performance and the Pacemaker is no 
different. The Johnson schematics are 
really hard to follow in my opinion. In 
order to understand how the Pacemaker’s 
audio circuits functioned, I redrew the 
schematic as shown below in figure 3. 

Aligning the Audio Circuits 

The Pacemaker’s manual covers the 
adjustment of the phase shift network 
and balanced modulator in step 5 of the 
factory alignment procedure. The 
procedure requires a single channel low 
bandwidth oscilloscope. However, I 
found that a calibrated dual channel 
oscilloscope makes the procedure much 
easier, alignment more accurate, and will 
verify that all of the audio circuits are 
performing correctly. Below is my revised 
step 5 of the Johnson alignment 
instructions. The alignment points are 
called out in figure 3 and the adjustment 


 pupipeae LHD Wet RES, ami | 
, 
° Shy 
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The elegant EFJ Pacemaker sideband transmitter was quite expensive when in 
production, but that ended during 1958. 
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pots are indicated in figure 3. 
EFJ’s Step 5: Audio and Phase Shift 
Adjustments 

a. Replace V16 (SR4GY) and V19 and 
V20 (0B2s) tubes removed in step 4. 

b. Connect a sine wave audio or 
function generator to the microphone 
input. 

c. Set the generator to approximately 
2,000 Hz. 

d. Connect one channel of the scope to 
plate of V2A (pin 1). 

e. Set the mode switch to SB1 (upper 
sideband). 

f. Set the Operate switch to Standby. 


i io # 
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g. Set the front panel Audio control 
(R8) fully clockwise (maximum setting). 

h. Set the two front panel Carrier 
Balance controls (R26, R31) to “5.” 

i. Adjust the horizontal timing of the 
scope to display several sine waves. 

j. Adjust the output of the generator to 
the level where the sine wave pattern in 
the scope does not flat top, then leave the 
generator at this level. This sets the audio 
at a level that prevents overdriving the 
Pacemaker. Remove the scope probe. 

k. Connect the two scope probes to 
pins 2 and 6 of the phase shift network 
(219% 

I. Adjust the scope’s vertical gain 
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Rae 


Arman #300 ¥Oe. 
¥ anger 3-3MEG 
iMG 


CARRIER INSERT 


REAR 
° Hoa 
ra OF ar ys 
Bot sso coz reas Kp 
4 Pie 


RE PHASE SHIFT NETWORK 


GND OM S81 382 £xc ZERO 


controls to identical settings that display 
full sine waves on both channels. 

m. Adjust the phase shift control (R11) 
until the heights of both channels are 
identical. 

n. Reverse the scope probes and confirm 
that the heights of both channels are still 
identical. This confirms that the gains on 
the two scope channels are set correctly. 

o. Set the mode switch to SB2 (lower 
sideband) and confirm that the heights 
of both channels are still identical. This 
tests the integrity of V3 and its associated 
circuitry. 

p. Remove the scope probes and return 
the mode switch to SB1. 
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JOHNSON PACEMAKER 
MODULATOR CIRCUIT 


Mode switch in SB1 position 
Bandswitch in 80 M position 


Drawn by WB6SSW 
02-2012 


q. Connect one probe to C13, on the 
other side, opposite pin 6 of V3. 

r. Connect the other probe to C16, on 
the other side, opposite pin 1 of V3. 

s. Adjust the input voltage setting of 
both scope channels to identical settings 
that yield a display of several sine waves. 

t. Adjust the Audio Balance control 
(R18) until the heights of both channels 
are identical. 

u. Reverse the scope probes and confirm 
that the heights of both channels are still 
identical. This confirms that the gains on 
the two scope channels are still set 
correctly. 

v. Set the mode switch to SB2 (lower 
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sideband) and confirm that the heights 
of both channels are still identical. This 
tests the integrity of V3, V4 and V5 and 
their associated circuitry. 

w. Connect one probe to C14, on the 
other side, opposite of pin 8 of V3. 

x. Connect the other probe to C15, on 
the other side, opposite of pin 3 of V3. 

y. Adjust both scope channels to 
identical settings that yield a display of 
several sine waves. 

z. Confirm that the heights of both 
channels are still identical. This is a 
further test of the integrity of V3, V4 and 
V5 and their associated circuitry. 

aa. Remove the scope probes and 
continue with step 6: RF Phase Shift 
Adjustments in the Johnson Pacemaker 
manual. 

The above revised procedure should 
put the audio phase shift circuits right on 
the nose. 

Production Changes 

During the short life of the Pacemaker 
production, Johnson issued three 
different schematics for the Pacemaker, 
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Figure 3: Component Locations in the Pacemaker 


the final being dated 8-1-1958. I 
compared all three schematics and noted 
the following changes incorporated in 
the last version: 

1. V4 and V5 are listed as ECC-81, the 
European version of the 12AT7 listed in 
earlier schematics. . 

2. The cathode filter capacitor for V17 
low voltage rectifier, C135 is 80 pF verses 
30 uF in earlier schematics. This value 
agrees with the 5-58 dated parts list. 

3. Two 10k resistors were added, in 
parallel to L59 and L60, designated as 
R105 and R106. Interestingly, R105 was 
already assigned, so the added resistors 
should have been designed R106 and 
R107. This duplication error was also 
made in the parts list dated 10-58. 

The manual and an annotated 
schematic of the Pacemaker are available 
under the “Projects” section of my web 
site, www.emmittsfixitshop.com. 


ER 
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The Care and Feeding of Low and High-Voltage 
Electrolytic Capacitors 


By David W. Ishmael, WAGVVL 
2222 Sycamore Avenue 
Tustin: 92780 


daveishmael@cox.net 


Over the years, I have developed a 
procedure to verify the condition of new 
and used low and high voltage electrolytic 
capacitors. I use the following equipment 
as part of that verification process: 

1. Allied Radio Knight Kit KG 664 0 
400 VDC regulated high voltage power 
supply, 

2. Beckman Industrial HD140B digital 
multimeter, 

3. Peak Atlas Model ESR70 ESR and 
capacitance meter, 

4, Peak Atlas model LCR40 passive 
component analyzer. 

I use the following general procedure: 

1. I test the capacitor’s leakage current 
using the KG 664 and the HD140B on 
the 20 mA range. I start at 0 VDC and 
slowly increase the KG 664’s output 
voltage until I reach the capacitor’s rated 
voltage or 400 VDC. This action also “re 
forms” the capacitor. I keep the leakage 
current less than 5 mA as I increase the 
voltage. Each manufacturer hasa specified 
leakage current for their capacitors, 
usually expressed as a formula. For 
example, the Illinois Capacitor TTA series 
expresses their leakage current as 
0.006CV + 100pA (Catalog No. 509). 
For a 47 uF, 450 volt series TTA, the 
calculated leakage current is 227 pA. 
During my leakage test, I am typically 
looking for a leakage current of 1 mA or 
less at its rated voltage, knowing that it 
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will be less leaky at the actual voltage it 
will be used at. 

2. I test the capacitor for value using 
the LCR40. Before connecting the 
capacitor to the LCR4O0, I short it out 
with a clip lead for 10 seconds to make 
sure that there is no stored charge. 

3. I test the capacitor’s ESR with the 
ESR70. I have a large collection of new 
and used electrolytic capacitors that I use 
for comparison. For this test, lam looking 
for “ballpark” ESRs. I have found that 
ESR is less important when the capacitor 
is used in a 60Hz or 120 Hz filter 
applications. Having said that, if the 
capacitor’s ESR is seriously higher than 
comparative units, I will discard it. 

4, Not part of the test, but part of the 
evaluation, is the capacitor’s ripple 
current rating expressed in mA. Typically, 
the physically larger the capacitor is 
relative to others with similar capacitance 
and voltage, the higher its ripple current 
specification is. For example, a Sprague 
series 516D 47 uF, 400 volt capacitor 1s 
0.709" in diameter and 1.614" in length 
with a specified 290 mA ripple current. A 
larger Cornell Dubilier series 66 47-ppF, 
450-volt capacitor is 0.75" in diameter 
and 2.625" in length with a specified 
1,000 mA ripple current. For use in a 
CW transmitter like the Eico 720, I will 
ALWAYS go for the larger vs. “peanut 
sized” filter capacitor. 

If I am restoring vintage vacuum tube 
units from the 50s, 60s, etc. and they 
have axial lead electrolytic capacitors, I 
will typically discard these no matter 
how “good” they test. With the cost of 
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the equipment and replacement power 
transformers nowadays, it is false 
economy NOT to replace them. Years 
ago, I restored a Hallicrafters HT-40 
transmitter. Going through the above 
procedure, its two original 40-pF, 350- 
volt filter capacitors tested OK, and I left 
them in. Two days later, one of them 
catastrophically failed taking out the 
rectifier and series resistor. I no longer 
make that “mistake!” 

In the case of metal twist lock filter 
capacitors, “it depends.” Recently, I tested 
two metal can capacitors from two 
Hallicrafters SX-99 receivers. 
Manufactured by Illinois Capacitor, they 
tested “as-new” at 400 VDC and at the 
voltages used in the receiver, their leakage multi section can capacitors offered by 
currents were in the tenths of mA.I kept Antique Electronic Supply in Tempe, 
both: If they are replaced; Iohaye — AZ. 
successfully used the CE Manufacturing ER 


What is this “ESR, “Anyway? 


(In Answer to Several Email Questions!) 


Compiled by Ray Osterwald, NODMS 
Ray@ERmag.com 


All pleccre ttc capacitors have some of it! ESR stands for ° ‘equivalent as 
resistance.” ESR is electrical resistance in series with the capacitor’s plates. This. 
ohmic resistance includes the resistance of the metal leads, the plates, and the 
connections to them. An aluminum electrolytic also has some resistance in the wet 
electrolyte solution and, to some degree, the resistance in the layer of aluminum 
oxide that actually contains water in the form of hydrated oxide. Because the 
resistance of the metal leads and the plates is minute it can be ignored. However, 
when a cap starts to dry out the resistance of the sleeonys will i increase. ae s 


made. In manufacture, aluminum is difficult to solder directly. Drvieg fn 
when the water in the solution soaks through the paper spacer between the two 
aluminum plates and carries the electrical charge from the negative plate to the 
surface of the insulating oxide on the positive plate. Then, as water evaporates, 
electrical resistance increases. ESR is not responsible for electrical leakage. 
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However, if ESR is large enough it can reduce leakage current because the 
leakage current is a parallel resistance path between the two plates; ESR is exactly 
the opposite, a series path. 

ESR affects high frequency RF circuits and high-current power supply circuitry 
more than other circuits. Ifa filter cap in a power supply has high ESR, it may heat 
more than heating caused by ambient temperature in the radio cabinet. Then, 
heating will accelerate to possibly cause a breakdown failure of the capacitor's 
case, possibly with an unexpected “bang!” 

In RF circuits, ESR has little effect if its value is less than the capacitor’s 
reactance. As frequency increases to where the ESR equals the capacitive reactance, 
the capacitor’s actual value can be cut in half. When ESR is higher than Xc it 
becomes the dominant part of the two series components. Then the circuit 
doesn’t react to the capacitor at all! Also, when ESR is high the charging voltage 
across a cap rises instantly to a level proportional to the ESR in the cap plus the 
output impedance of the power supply, which can be a problem in some 
applications. 

High levels of ESR on small-value capacitors will cause them to read low on your 
capacitance meter, but low ESR on a good cap will fool you by not affecting the 
reading, so then you will need an instrument designed specifically to measure 
ESR, such as the Peak Atlas model ESR70 that Dave Ishmael refers to in his 


electrolytic capacitor discussion. 


Negative Positive 
lead | lead 
Fa 
Welded or crimped % | es ‘> Welded or crimped 
connection heaters conneciton 
Aluminum — | Aluminum 
negative >| —« positive 
plate plate 
Aluminum 
oxide 
Paper soaked ‘ ‘ 
in electrolyte dielectric 


Typical aluminum electrolytic capacitor construction, showing how ESR is a 
combination of all the combined resistances. (Graphic Courtesy Sencore 


| Electronics) 
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AM Carrier Net: Sunday Mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP, Friendly Format 

Antique Wireless Association AM Net: Sunday 1600 during EST, 3835 kc; Sunday 1800 during DST, 3835. QSX Joe, 

W3GMS 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ Sunrise. 75M 3855 kc @6 AM MST. 40M 7293 kc 10 AM MST. 6M 

50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M Winter Nights, 

40 Summer Nights, 20 and 30 Meters Day, Informal Nightly Net about 0200-0400Z 

California Vintage SSB Net: Sun. Mornings @ 8AM PST on 3860+ 

Colorado Morning Net: Informal AMers on 3875 ke Daily, Mornings Only at 6:00 AM MT. Also try ee 

morning at 6:00AM MT on 3885. 

Collins Collectors Association Nets: Sunday 14.263 Mc @ 2000Z. SSB nets Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM CT. 

Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night: check + 3880 kHz at 6 - 8 PM in the East, 7 PM Central 

8 PM Mountain and Pacific Time Zones ah 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (WIDCQ), Bob (W4WTO), 

Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. Nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 

3895 kc +QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 kc @ 0800 AM, ET on Sun. QSX Steve, W8TOW 

Eastern AM Swap Net: Thu. Evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. 

Fort Wayne Area 6-Meter AM Net: Meets nightly @ 8 PM Local ET 50.580 Mc. Modes: Tues: SSB, Wed. FM, Thurs, AM. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 

Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don 

K6HQI Memorial 20 Meter Net: Now meeting Only Wed, 5PM PT, 14.330 Mc. Listen for Clark (KE7TRP in AZ) and 

KB3RHR in PA. Many newer AM’ers have found this net! 

Vintage Radio Brass Pounders Net: Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 

Midwest Classic Radio Net: Sat. Mornings 7:30 AM, CT, on 3885 kc. Only AM checkins. Swap/sale, hamfest info, tech info. 

QSX John, K9KEU. For info email N9CQX@hotmail.com 

Mighty Elmac Net: Wed. @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 kc. QSX: Rex WA6GYC 

MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 

Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke + QRM. Net Control Operator Rotates. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tuesday Evening Swap and Fellowship Net, 3885 @7:30 ET/6:30 CT, time varies depending on 

propagation and amount of daylight. QSXK Sam (KF4TXQ). Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD) 

Swan: User's Net: Sun 1600 ET 14.293Mc. +/-QRM Op rotates: Bill (W4WHW), Jay (WBOMWL), Duncan 
WDSIKY), Jack (KGSGP). Tech Nets: Wed 2100 Z 14.293Mc. +/-ORM Op: Jack (KG5GP), Sat 1400 ET 7.242Mc. 


+/- ORM Op: Stu (K4BOV), Bill (W4WHW) 
Texoma Trader’s Net: Sat. Morning 8:00AM CT 3890 kc, AM & Vintage Equip. Swap Net 


Vintage Radio Brass Pounders Net: Saturdays @9 AM ET 0n 7092 kc. QSX op Gary (W8KM) or Carl (W2IQK) 


Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. Net Control Rotates, QSX Lynn (K5LYN), Andy 
(WBO@SNF) or Al (W8UT), Roger (KD7HH), and Mike (N6CMY) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early Check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q), George (W A6HCX), Sharon (K6IRD), Steve (KF6SYD), Vic (K6IC) 

Westcoast Military Radio Collectors Net: Sat. 6:00PM PT, 3985 kc +QRM. QSX Dennis, KD6TKX. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 

Wireless Set No. 19 Net: Second Sun. 7270 ke (+25 Kc) @ 1800Z. Alternate 3760 kc, +25 kc. QSX Dave (V. A3ORP) — 
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R-390A Curiosities Part 6 
The R-390 Family - Factory Mods and Upgrades, 


Production Changes 


By Paolo Viappiani 
Via Magenta 32 
54033 Carrara, Italy 
pviappiani@tin.it 


In this part we'll talk first about the 
various modifications that were made to 
the R-390, R-391 and R-390A receivers 
during production, starting from the ones 
that concern the R-390/URR and the R- 
391/URR receivers. After that, we will 
consider also all the “field changes” that 
were made by the Navy to the receivers 
for shipboard installation. 

The R-390 Factory Modifications 

A number of modifications were made 
to the receiver during its production; 
some of them concern mechanical parts 
(offset gear, cores of tuning circuits), 
other ones are related to circuit changes 
(PTO and various component values 
changes). 

Before considering these modifications, 
it is worth to note that 
in the R-390 and R- 
307 receivers. a 
removable “locking 
gear” (that must be 
installed prior to 
removing the RF 
module if you want to 
keep everything 
synchronized) is used; 
this gear was painted 


Figure 1: The “green 
gear” that is used on 
the R-390/URR 
receiver (shown in its 
rest position). 
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ereen, thus it is commonly named “Green 
Gear,” and it is usually mounted with a 
screw on the front of the gear box, look at 
figure 1. 

Each time the RF module is removed 
on an R-390 (or an R-391) and replaced 
for any reason, the kHz and MHz drive 
shaft split gears have to be reset for 
backlash, the crystal oscillator module’s 
bandswitch has to be synchronized and 
the Oldham coupler installed; all this 
procedure must be performed only with 
the green gear properly meshed with the 
clutch gear. 

So the green gear is a very important 
part of the R-390—R-391 gear assemblies, 
but unfortunately it is often missing on 
the units that are offered for sale and, as 


nowadays it is almost an unobtanium 
part, if you own an R-390 (or an R-391) 
or you are about to buy one, please 
ascertain that the green gear is present! 


Now let’s give a look at the R-390 and 


January/February 2023 25 


R-391factory mods. ' 
Mechanical Mods 

In early R-390 and R-391 RF gear 
trains, the green-coded offset gear has 
the green face toward the rear of the 
receiver and is not meshed with the clutch 
gear, while in later gear trains (stamped 
MOD 1), the green face is mounted 
toward the front of the receiver and is 
meshed with the clutch gear; 

Beginning with RF subchassis MOD 
2, the cores of antenna coils T201 through 
T206 are made of different material to 
improve tracking. The cores on tuning 
circuits 7206, Z212 and Z218 are smaller 
in size to increase the tuning range of the 
high-frequency band. Coils or 
transformers that have identical functions 
are interchangeable for all models, 
providing that the change is made 
complete with tuning cores. And, when a 
tuning core alone is replaced, the correct 
one of the two types available must be 
selected for proper operation of the coil. 

Electrical Mods 

Some changes to the variable frequency 
oscillator (PTO) subchassis have been 
made during production of the R-390 
and R-391 units. Please refer to the figure 
2 for differences between unmodified 
PTO subchassis and those bearing the 
stamp MOD 1. 

Differences in Component Values 

(Capacitors, Resistors, etc.) 

The changes involving component 
values of the R-390 and R-391 receivers 
during production are listed in the chart 
shown in figure 3. 

Please notice that when the above listed 
modifications were performed, the 
affected subchassis were stamped with 
the modification (MOD) number shown 
in the corresponding column. 


Also during production of the R-390A 
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receivers several changes were made in 
the equipment, and again each change is 
shown on the receiver by means of a 
modification (MOD) number stamped 
on the affected subchassis. 

Here are the R-390A Factory Mods? 

e Electrical mods and differences in 
component values: 

The equipment modifications listed in 
figure 4 show the modified subchassis or 
part and the MOD number used on 
various order numbers. 

Some receivers may have a MOD 
number stamped ona part rather than on 
a subchassis. For example, a MOD 
number is stamped on the shielding cans 
of tuned-circuit assemblies Z201-1 and 
Z201-2 in some receivers. This indicates 
that a modification has been made to the 
part and it is not a subchassis 
modification. 

Please also notice thata MOD number 
higher than 1 indicates that all earlier 
modifications have also been performed. 

All of the modifications listed in the 
table of figure 4 were also made to 
receivers bearing order No. 14-Phila-56; 
however, MOD numbers were stamped 
only on tuned circuit assemblies Z201-1 
and Z201-2. For identification, the order 
number has been stamped on each 
subchassis instead. 

It is also worth to mention that some 
R-390As bearing order No. 14 Phila-56 
have “alternate” 8 and 16-kilocycle 
mechanical filters (FL504 and FL505) 
that require a decreased amount of tuning 
capacitance across their inputs and 
outputs. In these receivers, capacitors 
C515 (82 pf) ) and C516(51 aeP)Pare 
not connected to the output terminals of 
the filters; instead, both capacitor leads 
are attached to ground lugs on the filter 
mounting screws. 
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Figure 2: These are schematics of the early and of the later versions of the R-390 


PTOs. 


In addition, also capacitors C507 (51 
upF) and C508 (8 ppF) are not connected 
to the input terminals of the filters; 
instead, both capacitor leads are attached 
to ground lugs on a shield underneath 


Electric Radio #395 


the IF subchassis. These four capacitors, 
if unused, are available when filters 
requiring the full amount of tuning 
capacitance are installed in the receiver. 


Capacitors C564, C565, C570, and 
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R609, between Af 18 ohms 18 ohms Not used Not used Not used 
junction of 
RGO4 and 
R608 
R558 if. 1 megohm 1.2 megohms| 1.2 megohms| 1.2 megohms| 1.2 megohms 
C246 Crystal os- 130 uuf 120 uuf 120 uuf 120 uuf 120 uuf 
cillator 
C439 Crystal-os- Not used Not used 5,000 uuf 5,000 uuf. 5,000 uuf 
cillator 2 
C440 Crystal os- Not used Not used 5.000 uuf 5,000 uuf 5,000 uuf 
cillator 
C905 Crystal os- | 150-uuf 200 uuf 200 uuf 200 uuf 200 uuf 
cillator 
C914 Calibration Not used 0.01 uf 0.01 uf 0.01 uf 0.01 uf 
oscillator 
L903 Calibration Not used 0.5 mh 0.5 mh 0.5 mh 0.5 mh 
oscillator 
R221 Rf 27 ohms 68 ohms 68 ohms 68 ohms 68 ohms 
C307 Rf 1 uuf 1 uuf 0.75 uuf 0.75 uuf 0.75 uuf 
C310 Rf 1 uuf 1 uuf 0.75 uuf 0.75 uuf 0.75 uuf 
C207 Rf 22 uuf 22 uuf 150 uuf 150 uuf 150 uuf 
C248 Rf 24 uuf 24 uuf 75 uuf 75 uuf 75 uuf 
C271 Rf 24 uuf 24 uuf 27 uuf 27 uuf 27 uuf 
C302 Rf 24 uuf 24 uuf 27 uuf 27 uuf 27 uuf 
C249 Rf 56 uuf 56 uuf 51 uuf 51 uuf 51 uuf 
C279 Rf 56 uuf 56 uuf 180 uuf 180 uuf 180 uuf 
C303 Rf 56 uuf 56 uuf 51 uuf $1 uuf 51 uuf 
C274 Rf 510 uuf 510 uuf 330 uuf 330 uuf 330 uuf 
C289 Rt 68 uuf 68 uuf 39 uuf 39 uuf 39 uuf 
R203 Rf 100 ohms 100 ohms 220 ohms 220 ohms 220 ohms 
C221B con- Rf Terminals 3 and| Terminals 3 Terminals 3 Terminals 3 Terminals 3 
nected be- 5 of T206 and 5 of and 6 of and 6 of and 6 of 
tween T206 T206 T206 T206 
C242 Rf Not used Not used 24 uuf 24 uuf 24 uuf 
C343 Ri Not used Not used Not used 2,000 uuf 2,000 uuf 
C344 Rf Not used Not used Not used Not used 5,000 uuf 
R635 Af Not used 27 ohms 27 ohms 27 ohms 27 ohms 
C612 Af Not used Not used 8 uf 8 uf 8uf 


Figure 3: List of the R-390/URR modifications made during production. 


C571 remain in the circuits if they are 
present. 

Another important modification to the 
mechanical filter circuits is the addition 
of eight trimmer capacitors (C564 to 
C571, 4 in parallel to each filter input 
and 4 to the each output) for a better 
stage alignment. This mod is listed in the 
table of figure 4 and concerns the IF 
subchassis of the units bearing order No. 
363-Phila-54, order No. 14-Phila-56 and 
all the subsequent R-390A production 
lots. 

In figure 5 the schematic of this very 
important mod is represented, while 
figures 6 and 7 show the unmodified and 
the modified IF subchassis and figure 8 
shows comparison details between them. 

Electro-Mechanical Mods: The 

Addition of Two B+ Fuses on the 
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Rear Panel of the Receivers 

The units bearing order No. 14-Phila- 
56, serial numbers 2683 and above, and 
order No. 14385-Phila-58 have two 
additional fuses (F102 and F103) for B+ 
circuit protection. 

From an electrical point of view, fuse 
F102 is located in the B+ line between 
pin 5 of plug P111 and pin 5 of plug 
P119, while Fuse F103 is located in the 
B+ line leading from pin 2 of plug P119; 
mechanically the new fuses are located 
on the R-390A rear panel. In figure 9 an 
unmodified receiver (above) and a 
modified one (below) are shown. 

If the two B+ protection fuses are 
missing in your unit, adding them could 
be a good idea for safety’s sake, but a bit 
of skillness, patience and experience is 


needed. 
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Modifications 


Pin 7, V201, connected to ground instead 


of to pin 2. 


HR202 and ground. 

C2382—1 and C232—2 changed from 2,400 
uuf to 1,500 uuf. 

Suppressor E213 added between contact 
9 of S204 front and junction of E208, 
R233, and C255. 

C507 and C516 changed from selected 
value to 51 uuf. 


(para 64). 

Trimmer capacitors C564 through C571 
added (fig. 15) (e below). 

R504 changed from 1,000 to 560 ohms. 

If. transformers T502 through T503 stag- 
ger-tuned at factory ®. 

B+ fuses (f below). 


C275 changed from 5,000 uuf to 3,300 uuf. 
C612, 68 uuf, added in parallel with R601. 
C257, 47 uuf, added in parallel with C227. 
Series network of C256, 0.1 uf, and R235, 

47 ohms, inserted between terminal 1 of 


C508 through C510 and C513 through C515 
changed from selected values to 82 uuf 


Subchassis or part 
bearing MOD No. 


Rf 


Rf 
Af 
Rf 
Rf 


Z20i-—1, 


Z201—2 


Rf 


If. 


If. 


If. 


If, 
If. 


MOD numbers 


Orders No. 
14214-Phila-51, 

875-Phila-54, and 
08719-Phila-55 


Order No. 
863-Phila-54 


oN ree 


* This was also done to receivers on Order No, 08719-Phila-55 with serial numbers 600 and higher. 


Figure 4: List of the R-390A/URR modifications made during production. 


In this case I suggest 
reading carefully the 
article by Perry A. 
Sandeen of Manches- 
ter, TN, following his 
instructions literally. 

Also; anmearly If 
subchassis could be 
modified and updated 
by adding the eight 
Capacitive trimmers 
C564 to C571 as per 
the schematic of figure 
5, but this would 
require a lot of work 
and subsequent 
delicate adjustments; 
in my humble opinion 


1, ALTERNATE TYPE FILTERS USED ONLY ON ORDER NO. 363-PHILA-54, 
MOD. NO.} AND ABOVE, AND ALL ON ORDER NO. 14-PHILA-S6, 

. WHEN ALTERNATE TYPE FILTERS FL504 AND FLSOS ARE INSTALLED. 
CAPACITORS C507, C508, C515, AND C516 ARE REMOVED FROM THE 


CIRCUIT. THE ALTERNATE TYPE FILTERS ARE |OENTIFIEO BY RED 
DECALS ON THEIR CASES THAT READ” WHEN USING THIS FILTE! 
DISCONNECT C508 ANO CSIS (82UUF}" OR "WHEN USING THIS FILTER, 
OISCONNECT CSOT AND C516 (S1UUF)". 


TM5820-368-35 


Figure 5: Some trimmer capacitors were added to the R-390A mechanical 
filter circuit during production. 
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ai 
Figure 6: Unmodified R-390A IF 


Subchassis 


— 


SWITCH SHAFT 


Figure 7: Modified R-390A IF 
Subchassis 
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Figure 9, Above: R-390A Rear Panel 
Modifications (Added Fuses) 


Figure 8, Below: Details of unmodified 
and modified R-390A IF Subchassis are 


shown here. 
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No, 1 


No, 2 


No. 3 


No. 8 


CHANGE AUTHORIZATION APPLICABILITY 


EIB 526 
EIB 551A 


EIB 542, 


EIB 702 


EIB 655 
EIB 661 


EIB 664 


EIB 702 


All 


Shipboard only 


Shipboard only 


Shipboard only 


Shipboard only 


Shipboard only 


Shipboard installations 
in Supplementary Radio 
Spaces only. 


Selected ships only 


IDENTIFICATION 


Lead connected between pins 2 
and 7 of tube socket XV6038, 


Two soldered jumper leads on 
TB-101, 


"AN" type connectors for 
terminating audio and AC 
power cables on the rear panel, 


Diode load test jack located 
on front panel. 


Shorting plug connected to 
J104 on rear panel. 


Rectifier tubes V801 and V802 
have been removed. 


Decals located on VFO assembly 
and RF amplifier chassis 'Modi- 
fied by FC7", 


Elapsed time indicator mounted 
on front panel. 


it is better to locate an IF subchassis of 
the later type and insert it into the receiver, 
keeping the old one as spares source. 
The R-390A Navy Field Changes 
Also the U.S. Navy performed some 
modifications (named “field changes”) 


Figure 10: List of the R-390A Navy Changes 


to their R-390 and R-390A receivers*; output). 


the most significative are eight in all and 


are listed in the table of figure 10. 

The field change #1° concerns 
eliminating spurious radiation in the R- 
390 and R-390A receivers by means of 
adding a jumper between pins 2 and 7 of 
tube socket XV603 (GAKG6, local AF 


This improvement concerns all the 


L 


FIELO CHANGE NO.! 


SUPPRESSOR GRID 
CONNECTED TO CATHODE 


FIELD CHANGE NO. 2 


Navy units and its 
schematic is 
represented in figure 
11. 

The Navy field 
change #2® increases 
the audio output level 
on the line output 
terminals of the R- 
390A and consists of 
soldering two jumper 


terminals 4. and 5 and 


Figure 11: Schematics of the R-390A Navy Field Changes #1 between terminals 6 


and #2 
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and 8 of the terminal board TB-101 
(that is located near the mechanical 
counter behind the front panel of the 
receiver). 

In figure 11 is shown also a conversion 
to 450-ohm load of the line output 
transformer 1602 by adding some resistor 
to the circuit; please notice that on a 
Navy Manual this change is also named 
“field change #2.” 

Field Change #3 

This modification® consists of adding 
AN-type connectors on the rear panel of 
the R-390A receiver, as per the schematic 
shown in figure 12. As per this field 
change, a new small panel, in which 
three AN-Type connectors (J901, J902 
and J903) are mounted, is fastened to the 
receiver rear. 

J901 is connected to TB102 pins 6-7 
and functions as a local audio output; 
J902 is connected to the AC input filter 
FL101 (and to the receiver ground) acting 
as a new “AC power input” with 
detachable cable, and J903, connected to 
TB103 pins 10-13, acts as a line audio 
output. 


TBIOS 


TO Pil2-5 


mp 
FXvsoe 
OIODE 
LOAD 
FIELD CHANGE NO.4(EIB fe 


PROVIDES FRONT PANEL 
DIODE LOAD TEST JACK 


FIELO CHANGE NO.3(E!B 702) 
CONVERSION TO AN.TYPE CONNECTORS 


Figure 12: Schematics of the R-390A 
Navy Field Changes #3 and #4 
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In figure 13 are shown the required 
parts (above) and the new “field change 
#3” subpanel already mounted on my 
Fowler unit (below). 

The Navy field change #4° consists of 
adding a diode load test jack (J904) on 
the front panel of the R-390A receiver, as 
per the schematic shown in the right ae 
of figure 12. 

Usually the diode load jack J904, when 
present on the R-390A front panel, is 
green colored, look at figure 14; there are 
also examples of red and white jacks 
however. 

Field change #5 (Ref. 9 again) consists 
of reversing cables to J105 and J106 of 
the antenna relay assembly, as per 
schematic of figure 15. The connections 
of the antenna circuit are changed for 
shipboard use: in this arrangement, an 
unbalanced antenna connection is made 
to J103 (unbalanced antenna input) but 
because of the reversal of connectors P205 
and P206, the antenna is connected to 
$202 and to pin 1 of the selected RF 
transformer primary. Pin 2 of the same 
coil is grounded via $201 and via an 
added shorting plug on J104 (once used _ 
as the R-390A balanced antenna input). 

According to the already quoted Navy 
manuals and bulletins, the purpose of 
this change is to eliminate breakage of 
the antenna relay assembly (K101) and/ 
or right angle twinax adaptor. 

This field change, that in my humble 
opinion is not useful for amateur use, can 
easily be identified by the presence of a 
shorting plug connected to J104 (once 
the balanced antenna input) on the rear 
panel of receiver. 

The Navy field change #6 (10) involves 
replacing the 26Z5W rectifier tubes by 
two 1N561 silicon diodes. For sure, this 
mod (that is still often performed by R- 
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signee 


\tovac 


Figure 13: R-390A Navy Field Change #3: the required parts (above) and the mod 
is already applied to my Fowler unit (below). 


Figure 14: The added diode load front 
test socket (look between the phone 


jack and the local gain potentiometer) 
is the Navy field change #4. 


390A users) has the advantage of reducing 
the heat produced by two rectifier tubes, 
but it has also two heavy drawbacks: the 
first is that the internal resistance of the 
solid-state diodes is much lower than the 
one of the hollow-state rectifiers (the 
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FIELD CHANGE NO.S5(E1B 664) 
ANTENNA INPUT MODIFIED ON 
SHIPBOARD INSTALLATIONS - 
USE J(03 AS ANTENNA INPUT 
JACK. REVERSE CABLES TO J/05 
AND Ji06 


Figure 15: The R-390A Navy field 
change #5 modifies the antenna input 
circuit of the receiver for shipboard 
installation. 


result is a higher than nominal B+ that 
can cause damage to the receiver), the 
second is that with solid-state devices 
there is no warm-up time and the full B+ 
voltage is immediately applied to all the 
receiver circuits, and this too could 
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Figure 16: The R-390A Navy field change #8 adds an elapsed time indicator to the 


front panel of the receiver. 
damage them after some time. 

While nothing has been suggested to 
counteract this inconvenience, the first 
drawback seems to have found an 
“official” solution by the Navy: their 
EIB895 Bulletin" recommends inserting 
a 200 or 220 ohm, 11 or 14 watt voltage 
dropping resistor between L601 terminal 
#1 and XC-606 terminal #2 on the AF 
subchassis. 

The Navy field change #7" has the 
purpose to reduce internally generated 
interfering signals and consists of 
installing additional fingerstocks between 
the receiver chassis and the crystal 
oscillator subchassis in order to increase 
the RF shielding. It also implies replacing 
two resistors, one located on the VFO 
(PTO) subchassis and the other one on 
the RF subchassis. 

In detail, both R702 (56k) in the VFO 
subchassis and R210 (56k) in the RF 
subchassis have to be changed to 220k. 

Finally, field change #8 (Ref. 7 again) 
consists of mounting an elapsed time 
indicator on the receiver front panel, as 
per the schematic shown in figure 16. 
This addition seems to have been applied 
to a few receivers only, and I never 
stumbled upon an R-390A that was 
provided with this (notoriously noisy) 
device. 


Figure 17 shows the front and the rear 
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of an R-390A with all the Navy field 
changes applied. 

In the next part of the series we will 
talk about the R-725/URR and its 
“special” circuits. 

Best 73, Paolo 
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Figure 17: This shows the front 
and the rear of an R-390A with 
all the Navy field changes 
applied. 
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Changes at AM International 

John McGrath (N9AMI) says he is excited and humbled to accept the honor of 
carrying on AM International: “Dale (KW 11) has put in many years of arduous work 
in support of operating AMI. I will reinvigorate AMI with a new web site to be the 
headquarters for all the AMI members, including a groups.io forum so everyone has 
a voice. Also, all new certificates for membership will be ordered from the web site and 
then mailed, and look for more AMI sponsored on-air events soon. | look forward to 
growing AM International and supporting everyone that loves this mode. 

“A little about me: I have been involved in AM since 2000, mostly operating with 
the west coast AM International group. I have also been in broadcast as an on-air 
personality and ran my own successful internet radio station. I enjoy restoring boat 
anchors but keep up with the latest technologies on the market. My favorite mode is 
of course AM. New web email 


n9ami@aminternational.club.” 
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A More “Valiant” 


By Janis Carson, AB2RA 
61 Rothermich Rd 
Ithaca, NY 14850 
ab2ra@htva.net 


Electric Radio #393 has a restoration 
article about the Johnson Viking Valiant 
that describes getting the transmitter 
running in stock form first before 
anything else is done. This is exactly the 
correct approach, postponing any 
modifications. This article addresses the 
known reliability issues of the Valiant. 

As AC@OB correctly notes, 6146B 
tubes in the RF final will neutralize and 
work just fine — if they are all the same 
type. Do not mix them with standard 
6146s. This is contrary to some internet 
folklore that applies to Collins SSB radios 
and Motorola VHF gear. I also use 
6146Bs and 6146Ws in my Viking II 
with no problems, and I have added 
neutralization (identical to the Valiant 
circuit) to that rig to improve 10 meter 
stability. 

Rectifier Considerations 

The owner preferred to stick with 
vacuum tube diodes; using solid state 
replacements introduces problems 
resulting from excessive voltage. A 
dropping resistor MUST be added if you 
choose to do this for any high vacuum 
rectifier. Its approximate value can be 
found from a good tube handbook. 
Sometimes the handbook gives the 
effective resistance. Sometimes it gives 
the forward voltage drop of the diode, 
and you can use ohm’s law to determine 
the correct value. 

My personal choice is to only do the 
negative bias supply, because that comes 
on first and prevents any excessive current. 
If the vacuum tube version bias supply 
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Viking Valiant 


fails, excessive current can cause damage. 

Getting rid of the 866 mercury vapor 
rectifier is always a good choice, due to 
the poisonous nature of the contents. 
The Argon 3B28 is the least invasive 
choice. Mercury vapor rectifiers are 
inherently low forward drop devices. 
Therefore, a solid state replacement may 
safely be used in most cases. Surplus 
sources may have a plug-in direct 
replacement for 866s, if you can still find 
them, the 1N2637. Or you can roll your 
own, but be sure to allow big surge 
currents and plenty of safety factor in the 
voltage ratings in this rig. 

With a solid state replacement for the 
866s, you can safely disconnect all the 
associated filament wiring from the 866 
socket. This eliminates one source of 
failure, arcing in the filament wiring and 
subsequent failure of the LV transformer 
due to shorted windings caused by HV 
arcing to the filament windings. This is a 
significant improvement in reliability. 

The one place you can get in real trouble 
is the positive low voltage supply. The 
“DRIVE” control is working near its 
maximum rating even with a tube 
rectifier. The other tubes warm up and 
draw current, loading down the supply, 
before the tube rectifier is working. With 
a solid state rectifier, there is no load, and 
it is “instant on”. This alone should give 
you cause for concern. You should use 
one of the inrush limiter devices to prevent 
filament surges. This is a tube saver 
thermistor. Be sure to use one of adequate 
current rating, like the Mouser P/N 527- 
CL-90A that is rated 120 ohms cold and 
2 amps. Since the LV fuse is 1.6 amps, 
this should work fine, and also prevent 
filament surges which reduce tube life as 
well. By eliminating the 866 filament 
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current, you also reduce current drain on 
the LV transformer and associated 
heating. 

Placing an MOV directly across the 
LV and HV transformer AC primaries 
will protect the solid state rectifiers from 
AC line voltage surges. As a bonus, the 
MOV across the HV transformer will 
absorb line glitches caused by switching 
the Plate switch going into and out of 
transmit. This is caused by induced 
voltage in the transformer primary and 
secondary when the field collapses as it is 
turned off. It also eats up glitches caused 
by the Dow Key antenna relay coil. 

For a schematic of solid state rectifiers 
for the LV and bias supplies which I used 
on my Valiant, see figure 1. 

WARNING: DO NOT USE THESE 
SOLID STATE RECTIFIERS UNLESS 
YOU INSTALL THE THERMISTOR 
AND DO THE FOLLOWING 
MODIFICATIONS TO THE DRIVE 
POT CIRCUIT! You also will need to 
readjust the RF and modulator BIAS per 
the Johnson manual. 

After you complete the solid state 
rectifiers modifications, test all relevant 


voltages to ensure they are in spec. If not, 
increase the resistor values in series with 
the diodes. You may find you need a 
Variac to reduce the AC line voltage to 
get the filaments and +LV back in spec, 
due to higher modern AC mains supplies. 
Drive Pot Reliability Solutions 

WAIHLR recommends installing a 
wire wound resistor in the LV B+ side of 
the drive control R51. I agree, and use 
approximately 15-to 20k, 5-or 10 watts. 
It reduces dissipation in the DRIVE 
control, and can extend its life. I found 
that in my Valiant with good tubes, the 
drive on 15 and 10 meters was within the 
range of the DRIVE pot. I simply super 
clued the new resistor to the back of the 
existing DRIVE control. See figure 2. If 
the DRIVE pot is already bad, there is a 
fix, as used on the DX-100. See the web 
site: 

https://www.nostalgickitscentral.com/ 
heath/mods/dx100.html. 

If you have to remove a bad control, 
take the knob and nut off the front panel, 
and rotate the control until the nut 
between the front panel and bracket falls 
down between the front panel and chassis. 
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Figure 1: Valiant Solid-State Rectifiers 
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Figure 2: The Valiant’s Drive Pot 


With any luck, youcantiltthetransmitter | Loose connections may contribute to fixed 
and get it out. Otherwise, you can catch _— capacitor failure in the plate tuning 
the nut with a pencil as you remove the circuit. See figure 3. 

control, and reinstall it on the new pot, if A possible shock hazard exists in the 
you prefer. 

Final Tank Circuit 
Reliability 
Considerations 


Lo sound ae Ghat 
connections are not as 
secure as anticipated 
from just using screws 
installed in ceramic 
standoffs. Over 
tightening them can 
break the ceramic. | 
cleaned them, applied 
rosin flux, and soldered 
them once they were 


reassembled. Use 
minimum amounts of 
solder to ease 


disassembly, should 
that be required later. 
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Valiant design. Later transmitters 
installed a 2.5 mH RF choke across the 
antenna terminal’s output. This provided 
a path to ground in the event the plate- 
blocking capacitor became leaky or 
shorted. It also provided a path to ground 
for any modulation audio peaks coupled 
to the antenna connector. This is 
important with an antenna system that 
does not provide a DC path to ground, 
such as a direct-fed dipole. If you use a 
Johnson Matchbox, which has an input 
coil to couple the transmitter, this is not 
a factor, but this is still a good safety idea. 
It also bleeds off static electricity from 
the antenna, which can happen even with 
just wind or precipitation. 

Selection of the proper RF choke is not 
a trivial choice. I only use the old fashion 
style wound on a non ferrite coil form, 
with 4 “pies” on it. A ferrite core version 
is sold by Hammond, butits self-resonant 
frequencies could get you in trouble. The 
addition of this RF choke could save the 
fixed value output capacitors in the Pi 
network. I have also used a 33-k, 2-watt 
old-style carbon resistor. 

Tune-Up For Dummies 

NEVER switch the AM/CW switch 
when transmitting. NEVER switch the 
COARSE LOADING with any carrier 
power. Tune in CW mode, letting up on 
the key before switching the fixed 
COARSE LOADING capacitors. You 
would not change the bandswitch of even 
a modern transmitter or amplifier while 
putting out power would you? This is 
part of the bandswitch. I recommend 
tune up in CW mode first, then switching 
to AM only after you have obtained a 
match. The modulation transformer 
expects a proper load to prevent damage; 
that load is the RF final plate impedance. 

The VEO and the Infamous 
“Chernobyl” Resistor 

The AC@OB article discusses 

replacement of the VFO tube. While you 
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are in there, you should also address the 
other issues the Johnson VFOs present. 
This VFO design is common to the 
Ranger, the Johnson 500, the Pacemaker, 
the Navigator, and even the Viking II. 

First, I do not recommend removal of 
the front panel unless it is absolutely 
necessary. There is a “secret trick” you 
have to know to avoid damage to the 
shaft coupling on the VFO tuning. If the 
knob moves smoothly, but the frequency 
change is erratic or has lots of backlash, 
the shaft coupling may already be broken. 
Underneath the chassis in line with the 
VEO shaft, you will see a larger hole, over 
1/4" diameter. Johnson put that hole 
there for you to access the set screws in 
the shaft coupling. Those set screws 
MUST be released BEFORE any front 
panel removal. 

It is also possible to replace the vernier 
drive with a new part from Ameritron. 
Details on all this are in ER# 300 by 
AA4PG in 2014. At the time, the author 
was offering replacement shaft couplers, 
but you could construct one of your own 
from his article. Its far better to not break 
the shaft coupling in the first place, don’t 
you think? Also, do not even think of 
removing the VFO from the rig, unless 
there is a compelling reason. 

Getting into the VFO box without 
removing the front panel is simple. 
Remove the big VR tubes on the left 
hand side of the cabinet. Also remove the 
RF exciter tubes. Remove the screws and 
star washers from the side panel of the 
VEO on the left hand side of the cabinet, 
viewed from the front. Don’t loose the 
screws or washers inside the transmitter. 
Pilot lights and such can be swung out of 
the way. Once you have the side panel off 
the VFO, you will be able to see the 18K 
resistor, only a 2 watt. If you measure it, 
you may find it is much lower in value, 
possibly damaging the VR tube with 


excessive current. In any event, it will 
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likely cause problems. I_ always replace 


R3 (18k) when servicing a Valiant. First, 
remove the VR tube V2 and the GAUG 


oscillator V1 and store them safely. Test 
them before reinstallation or install tested 
NOS tubes. 

Soldering inside the VFO will be 
difficult when replacing R3. Cut the wires 
off R3 as close to the body of the resistor 
as you can. Leave as much wire as you 
can. Solder new Teflon wires to the 
stumps of the wires. Route them along 
with the other wires through the 
grommet, to the bottom of the chassis. 
Mount a new 18k or 22-k, 10-watt wire 
wound resistor on a terminal strip near 
the front of the radio. Use existing 
mounting screws on the front of the 
VFO to hold the terminal strip. Solder 
the wires to the new resistor. See figure 4 
for details. Install the GAUG and VR 
tubes. Reassemble everything. Re- 
calibrate the VFO per the Johnson 
manual. 
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Figure 4: The Relocated VFO Resistor 


For better 40 meter stability, W8JI 
recommends replacing the fiber 
insulating washers on the PLATE tuning 
condenser with metal washers of the same 
thickness. The PLATE tuning capacitor 
is only grounded by a flimsy wire. Its 
poorly grounded shaft passes by the VFO. 
The RF stages are all operating on 7 
MHz straight through. 

WAIQIX recommends setting L17 all 
the way UP, unscrewed, instead of peaked 
for maximum drive as the Johnson 
manual recommends. This reduces 
simultaneous FM or phase modulation 
on your AM signal. A spectrum display 
of the signal will show non symmetrical 
side bands in some instances, if this is not 
addressed. 

Replacement dials for the VFO are 
available at https://ke9pq.com/johnson- 
items/ 

Think twice before you remove the 
clipper! 


W8JI recommends you leave the clipper 
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circuit IN. I agree with him, massive 
changes are not required to get good 
communication quality audio from the 
Valiant. Use a D104 mic. To protect the 
modulation transformer and prevent 
splatter, you need a limiter in a well 
designed transmitter. Adjust the clipper 
properly, to only prevent occasional over- 
modulation peaks. Do not advance the 
AUDIO control to obtain more than 3 to 
6 dB clipping, as explained in the Johnson 
manual. The Johnson clipper design has 
a ‘soft knee” and clipping of that amount 
will not be noticed, if you don’t tell 
anyone you are using It; 
https://www.w8ji.com/ 
johnson_valiant_audio.htm. 
Metering Issues 

Protect the meter with two 1N4007 
silicon diodes in parallel directly across 
the meter; they should point in opposing 
directions. This protection is good for all 
meter positions, all polarities. 

The wire shunts for PLT and MOD 
are notorious for inaccuracy and cold 
solder joints. This can result in meter 
damage, if the shunt is out of the circuit 
due to bad solder. The metal used in the 
wire shunts needs careful cleaning, rosin 
flux, and expert soldering to get a good 
joint. I hate them and replace them on all 
of my repairs. Modern low value resistors 
are cheap and plentiful. If you don’t have 
an accurate plate meter, you cannot tune 
the final stage for correct current, and get 
rated power. Typical accuracy of the stock 
wire resistors may not even achieve 20%. 

You can replace the R58 0.202 ohm 
resistor with a parallel combination of 
0.27 ohms, 1 ohm, and 4.7 ohms. A 
similar treatment can be applied to R59 
0.404 ohms, using parallel 0.47 & 2.7 
ohms. These are all standard values you 
can order from Mouser. This is less than 
1% error from the theoretical value. 

You cannot accurately measure these 


resistors without a four lead ohmmeter. 
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To properly calibrate the meter with 
commonly available equipment, you can 
use a variable DC voltage source with a 
resistor in series to limit the current, and 
a digital milliammeter. 
RF and Modulator Tube Plate 
Resistors 

There are 22-ohm, noninductive 
resistors on the plates of the modulator 
tubes. Test and replace them with Ohmite 
OX or OY series non inductive resistors 
if needed. These are installed to stop RF 
oscillation. 

There are resistors in the center of L8— 
L10. You can test these by removing the 
parasitic chokes and carefully unwrapping 
one end of the coil. If they test good, 
leave them alone. If they test bad, it is 
preferable to replace them with good 
NOS genuine antique carbon resistors. 
Otherwise, use only the Ohmite OX or 
OY type resistors of the correct value, 
available from Mouser. DO NOT use 
common modern style film resistors for 
this purpose, as they are inductive and 
will cause instability of the RF stage. 
These resistors are to reduce the Q and 
stop VHF parasitics. 

The 6146 RF Stage Screen: 
The Unexplored Country 

I have discovered since selling my 
Valiant that many transmitters employing 
6146 RF stages can benefit from a change 
in the screen voltage source. Part of the 
screen supply is derived from 
unmodulated HV, and part is obtained 
from modulated HV. This improves 
upward modulation, a common 
complaint with the Valiant and Viking 
II. Dean McGorill offers this fix. | would 
enjoy hearing from anyone who tries it in 
the Valiant: 

https://www.nostalgickitscentral.com/ 


heath/mods/dx100.html. 


EMt 
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Swan Audio Output Transformer Replacement 


By Bill Weinel, WAWHW 
Raleigh, NC 


w4whw@arrl.net 


Output Transformer Considerations 

In the course of repairing Swan radios, 
I have occasionally run across radios 
containing bad audio output 
transformers. This is often the product of 
running the radio without a speaker load 
on the audio output transformer. Doing 
so usually causes the output transformer 
primary to overheat and results in damage 
to the transformer winding. Once 
damaged, the output transformer will 
likely need to be replaced in order to 
make the unit operational once again — 
but how do you know what transformer 
to use for a replacement? 

Swan Electronics often used “house 
numbered” parts for many of the specialty 
items in their radios. Sometimes these 
parts are not be easily identified in order 
to find suitable modern replacements. 
Fortunately, in the case of the audio 
output transformer, identification and 
replacement is possible without too much 
trouble. 

In order to replace the audio output 
transformer, we need to first understand 
its purpose. [he audio output transformer 
is there to match the high plate impedance 
of the audio output stage to the low load 
impedance of the speaker. This 
transformer-based matching process is 
called “réticcted’ impedance oi he 
transformer transforms or “reflects back” 
the low load impedance of the speaker to 
the high plate impedance of the output 
stage. So, it’s important to use a 
transformer wath’! the?dcorrect 
transformation ratio in order to match 
the load to source impedance. Once 


matched the transformation process will 
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maximize the audio output, minimize 
the distortion, and avoid the loss of audio 
tone quality. 

In the design case presented by the 
Swan transceiver, thanks to the data 
provided in the RCA Receiving Tube 
Manual, we know that the output 
impedance of the 6GKG6 audio output 
stage typically found in most Swan radios 
is around 5200 ohms. We also know that 
the speaker load typically used in most 
Swan radios is 4 ohms. Consequently, we 
can use these two values to calculate the 
impedance transformation ratio (IR) 
needed in order to match the output 
stage impedance to the load impedance. 
To determine this ratio, we divide the 
plate load impedance by the speaker load 
impedance. 

That would be: 

DML IR 

Bacaas 

5200 / 4 = 1300 

So in this case the impedance 
transformation ratio is 1300:1. In order 
to apply the impedance transformation 
ratio to our output transformer, we need 
to convert it into the turns ratio (TR) 
used ‘in’ the transformereem migtis 
accomplished by taking the square root 
of the impedance ratio: 

SQRT(IR) = TR 

SQRT(1300) = 36.06 

So, in the design case above, the 
transformer turns ratio needed would be 
approximately 36:1. 

Transformation Tricks Using 
Ohms Law 

Now 36:1 is not exactly where Swan 
needed to be for the turns ratio of the 
audio output transformer they had 
planned to use in their radios. This is 
because Swan’s audio output transformer 
apparently used a 38:1 turns ratio. (I was 


able to determine this ratio by applying 
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an AC yoltage to the primary of a known 
good Swan output transformer and 
measuring the secondary voltage in order 
to calculate the turns ratio.') 

In order to make the match better and 
to maximize the power transfer using 
their transformer, the Swan engineers 
added a 27-ohm, ¥%2-watt resistor in 
parallel with the speaker load on the 
transformer secondary in some of their 
late production radios. (Note: This 
resistor is usually not shown on the 
production schematic diagrams, but is 
often found to be there.) By doing so, 
they changed the effective speaker load 
impedance from 4 ohms to 3.49 ohms 
using ohm’s law: 

Pee) A) 2/7) = 3.49 ohms 

So, we can now apply this new load 
impedance value to our impedance and 
turns ratio formulas in order to calculate 
the new turns ratio for the transformer 
needed as shown below: 

5200 / 3.49 = 1489.97 

SQRT(1489.97) = 38.6 

You can see that with the addition of 
the load resistor, we now come up very 
close to the 38:1 turns ratio necessary for 
the Swan specified audio output 
transformer. So, the trick of adding the 
resistor in parallel with the output load 
on the transformer secondary helped by 
making the reflected impedance a much 
closer match. 

Transformer Replacement 
Considerations 

Now how does this all help us in finding 
a suitable replacement transformer for 
the radio? Using the turns ratio and audio 
output stage plate load impedance we 
can search for appropriate replacement 
candidates for our bad transformer. 

Of course, the reflected impedance 
transformation ratio isn’t the only thing 
that needs to be considered in finding a 
suitable replacement unit. We also have 


to consider the power rating and the 
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physical size constraints of the original 
transformer when looking for a 
replacement. Swan had originally used a 
five-watt rated output transformer in their 
design. So, a five-watt replacement unit 
would be the target power rating for a 
replacement transformer. In order to fit 
into the radio in the original space, the 
replacement output transformer needed 
to be roughly 1%” wide by 2\4”long by 
144” tall and have 2-inch mounting hole 
centers. A number of potential candidates 
that fit these requirements were still 
available from current manufacturers. 
Furthermore, if you are willing to relocate 
the transformer from its original 
mounting position in the radio, it opens 
up an even wider field of potential 
replacements. 

In my case, I used a Thordarson 24S60 
universal replacement transformer 
(unfortunately, no longer available, but 
which I happened to have on hand) for 
the replacement unit. However, as stated 
above, there are many universal output 
transformers with similar specifications 
still available today from suppliers such 
as Hammond Transformers, Antique 
Electronics Supply, or Classictone 
Transformers. 

The replacement principles described 
here are not unique to Swan radios and 
can be applied to any single tube 
transformer matched audio output 
circuit. Hopefully this short article will 
aid you in finding a suitable replacement 
for a bad audio output transformer in 
your vintage transceiver in order to get it 
back on the air again. 

73, Bill WA4AWHW 
Footnotes: 

1. The following URL has a good 


description on how this process works: 


https://www.radioremembered.org/ 
outimp.htm 


EL 


January/February 2023 43 


“Dear Charlie and Ray, 

“I enjoyed reading your 
article on the ‘Box’ since it 
brought back a lot of memories 
from my early years in radio. 
Itoo builta multipurpose ‘box’ 
back in the late ‘50s and early 
‘60s that served me well. 
Initially it was used to switch 
between a home brew crystal 
controlled transmitter and a 
receiver using a 27 tube as | 
recall. After a 20 year hiatus 
during which time I went to college, 
worked at WGVU, went to medical and 
graduate school and started a family, 
when I again got back into ham radio in 
the late ‘70s it was used to switch between 
a Heathkit DX60B and Hammarlund 
HQ-70C (the clock did not work well) 
and later in my Emergency call room a 
Hallicrafters SX-111 and companion 
HT-40 until being replaced with a more 
efficient Dow Key Relay. My box 
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continued to evolve years later to become 
an antenna switch— though not with the 
best isolation—when testing horizontal 
dipole versus vertical antennas. The wafer 
switch has held up well as long as one 
keeps the RF power low or uses it only on 
receivers The Bud Mini Box case serves 
as a ground and the mid position shunts 
all to ground when the SPST toggle switch 
is grounded ... I would not trust it to take 
a lightning strike, so antennas are always 
disconnected of course ...Enclosed are a 
few photos... Keep the boxes alive. I see a 
bit of rust is forming on the toggle 
switch... time to clean it up or replace it. 

“73s, Dave Justis MD, PhD now 
KN@S, dljustis1@juno.com“ 


ER 
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Radio covers.” 


PHOTOS 


Weegee, the ER traveling photographer says, “Help keep 
my Speed Graphic active! We are always looking for good 


photos, especially we need attractive photos for Electric 


me 


yy, 


The last ER issue, #394, had a cover photo of Al Feder’s AM position that showed 
his Viking Valiant II transmitter. Here a more photos from Al, and a write-up of 


them. 


Lvl Ole Me from 1953 as K2CUI! 


“Hi Ray — 

“Greetings! Pve been a subscriber to 
ER since — Issue #1! ... 

“T am on the air on AM pretty often, 
actually since 1953 when I was first 
licensed as K2CUI in New York with an 
SX-71 and an 807 rig on CW and 
modulated by a pair of 7C5s. 

“Back in Connecticut, this was my AM 
Studio “B” until 6 years ago. 

“So that’s being a real “old timer” as I 
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can recall travelling via steamer from the 
US to France and back several times (1 
am originally from Paris) in the 1950s.... 
it was during one of those early trips I 
first heard CW emanating from the radio 
shack on the upper deck!!! I wondered 
what it was and so I wandered up — the 
door was open and the radio officer, who 
had 3 gold stripes on his sleeve (with 
ereen oxide from the sea air!) invited me 
in. 
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Back in Connecticut, this was my AM Studio “B” until 6 years ago. 


“The sound of CW in mid Atlantic 
coming from Europe, and America, for 
their traffic handling just had me hooked. 
SOs cae I learned the code and in early 
5S lwas kin? CU lea. crystal controlled 
on 40 meter CW! Yay! 

“As an aside, I had met years ago a 
young lad who since has become a close 
and very old friend — Carl WAIKPD 
who is a very accomplished restorer and 
operator as you know. At the time, he 
first saw my mobile rig on the street in his 
hometown, Essex CT and was curious, so 
we got to talking! He got licensed, became 
very knowledgeable about all things “old 
radio” and Eventually he also moved to 
Maine from CT as I had earlier, and we 
don’t live far apart nowadays. He is an 
‘ER Celebrity’ after his cover picture. 

“T still have plenty of boatanchors these 
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days but nothing like I used to have - !! 
One of the consequences of old age, and 
sharing the goodies with other hams. 

“ve been in Bath, Maine for some 
time now. Took this shot in Studio B 
where I’m on the air with a Valiant II and 
a 75A3, also online are an ARCS receiver 
and an SP-600 =OP A few years ago I had 
substantial “iron” as you can see from the 
second photo — the 4’ tall transmitter in 
the middle is an old 1940/early WWII 
US Army/Navy transmitter, an FRC-1 — 
very rare, and now living in the Midwest. 
That was a single 813 modulated by a 
pair of 811As, and the middle panel with 
the dial is actually a 7 tube receiver! (Not 
exactly a mobile transceiver, but OK for 
shipboard!) 

“In conclusion a quick anecdote — when 
I was a 13 year old new novice I was in a 
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Here’s my current “Studio B” 


Radio Row store in Manhattan (long 
before the World Trade Center project 
got rid of that wonderful old 
neighborhood) I was ogling shelves of 
marvelous used radios..... | put my hand 
on the tuning knob of a Hallicrafters SX- 
42, and the store manager came up to me 


“Why do you INS/STona 
HALLICRAFTERS RECEIVER 


Leo? 
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and growled, “Get your’ mits off that 
radio, Kid!’ 

“Well I showed him! Never bought my 
first radios from that store, either! 

“73 and best wishes from Bath, Maine, 
Yves A. (Al) Feder, W1UX.” 


*Because HALLICRAFTERS 


gives me the most for 
my MONEY” 


WORLD 


RADIO 


744 WEST BROADWAY 
COUNCIL BLUFFS. IOWA 
WRITE for FREE 

CATALOG 
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Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system, ads 
that are not legible, or that arrive after the deadline! Not all readers use 
email, so include phone numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


Non-subscribers: No Free Words, Ads must be prepaid. $15.00 minimum 

for each ad up to 20 words. Each additional word is $1.00. 
Electric Radio 

PO Box 242, Bailey, Colorado 80421-0242 

Ray@ERmag.com (Emailed ads are preferred.) 


@ DEADLINE for March/Ap: 12 
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SSB Adapters from Treetop Circuits 
e Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 


e Installed in Receiver and Powered By Receiver 


¢ Control functions, look, and feel are unchanged. Adapter is activated when you turn 


on the BFO. 


e SSB performance is greatly improved. 


We recommend you visit www. treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


MANUALS FOR SALE Military Radio 
manuals, original and reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 
FREE: Gonset Communicator II 2 meter, 
FREE, you pick up or pay shipping from 
Michigan. Contact: Pete, K8BWQK, 
at 405vdb @ gmail.com 

FOR SALE: Homebrew RF amp circa 
1961. 400+ watts. Pickup only in NJ. $100 
or b/o. Carl, W2YH, 973-670-9537, 


Banfield @ ptd.net 


FOR SALE: National HRO-W Receiver s/ 
n 195 Power Supply 9 Coil Sets. $500.00 
Tony 734-674-7436 email 
tonymazu @ att.net. 

FOR SALE/TRADE: RCA BTA250M AM 
Broadcast transmitter on 1925 KHZ, 
250W+ output, runs on 115V. Jeff, WB6ZBX 
559 916 3311 or WB6ZBX @ARRL.NET 


FOR SALE: “Magnavox stereo” - console 
include Dual auto record player, pick up 
only, $195. Toshi Yamada, 7107 175" PL 
SW, Edmonds, WA 98026 
ja1ftc @ hotmail.com 


W5SWL Electronics 
Premium Quality 


RF Connectors 
Order Direct! 


Wide Selection of Connectors 


eUHF & N 

e BNC & SMA 

e Mini-UHF & FME 
eTNC&C 


eMC MCX & MMCX 
¢QMA SMB & SMC 
e DIN & Low PIM 


¢ Reverse Polarity 
e RF Adapters 
¢ Bulkheads 


And Much More! 


e Dave’s Hobby Shop by W5SWL 


¢ Ham Radio Gadgets 


eRF & Technical Parts 
e New & Surplus Materials 


Order at www.W5SWL.com 


Ships Fast From The Arkansas River Valley 
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NEW EXPANDED THIRD EDITION 


A GUIDE TO THE 


AMATEUR RADIO PRODUCTS f 


CHUCK PENSON, WA7ZZE 


“A major revision...much more detail... 
scrubbed for accuracy... will definitely 


have a place on my reference shelf!” 


— Chas Gilmore, W8IAI, Heath Company 
Executive Vice President and General Manager (Ret.) 


(7%) More than 300 products 


(Sf ) More than 1,000 photos 
and diagrams 


(/) 426 pages 
(/) 14 chapters 


x 


FOR SALE : Morrow MBR 5; MB 560 and 
RTS-6005 ps/speaker vg-ex condition. 
Bill (507) 581-0168 KA4GAV @icloud.com 


FREE: GE Master Progress Line Service 
Manuals. Archie, 321-267-8918 
WNSDHI @cfl.rr.com 


FOR SALE: More than 400 small Signal 
Corps parts in FSN marked packets. 200+ 
marked TTY, 100+ marked MITE and the 
rest just FSN. $60 + shipping. Frank Hill 
WA6SYI, 1313 Milton Ave., Walnut Creek 
Ca. 94596 or fdhill@astound.net 


FOR SALE: Heathkit VF1 with user 
manual. Decent shape. $70 Plus 
shipping. Rich Guerrera 19 Terry 
Rd Prospect,CT 06712, 203-758-7323, 
Marzo7088 @ yahoo.com 


FOR SALE : Tube audio: Eico ST70 amp, 
HF85 pre-amp; tubes present; untested. 
wO0ep @wOep.us 662-364-2377 
Columbus, Mississippi 


FOR SALE/SWAP: Collins 30W clone 
parts including engraved Formica panels, 
meters, knobs, chassis, power supply, 
etc. Email for details. Gary, 
K6GLH@volcano.net. 209-418-4741 
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FOR SALE : Eldico 100-F HF transmitter 
and the matching 1000-F amplifier in 
working and good cosmetic condition. 
They are heavy and can’tbe safely shipped. 
I’m asking $1000 for the pair with 
manuals. There was a recent article on 
this gear in Electric Radio. I’m in the 
Houston, TX area. Email n5ama @ att.net 
for pictures. 713-417-5959 Thanks, Tom 


FOR SALE: Navy Type COL-52286, (T-47/ 
ART-13) with Dynamotor, & Connectors. 
New Condition, WildBillKOIKP @ aol.com, 
303-229-4611 

FOR SALE: Heathkit SBA3003 6-meter 
converter w/ manual $35 plus ship. 
Contact Bill, WB4KFO 
@bluemax107 @ hotmail.com 


FOR SALE: Collins 300J Transmitter, 
Beautiful Condition, located in SoCal. 
$1500.00 or trade. Andy, 760-525-5096 


FOR SALE : National HRO-W Receiver S/ 
N 195 Power Supply 9 Coil Sets. $500.00 


Tony 734-674-7436 email or 
tonymazu @ att.net. 
January/February 2023 


FOR SALE: Working and artfully restored 
by John Svoboda, WE6MIT: Collins 32V3 
Transmitter, $550. Hallicrafters SP-600 
receiver, $525. Gorgeous Johnson Viking 
500 w /PS/cables $2500. Lafayette 
Receivers HE-10, $200, HA-350 $250 
and HE-80 $125 each. Yaesu FT902DM 
transceiver $525. The following are not 
working: multi-Elmac PMR-8 receiver, AF- 
68 transmitter w/PS, $150. Contact Frank, 
KBOW, fdellechaie @ gmail.com 916-599- 
1692 


FOR SALE: New Vietnam era type 65 
Chinese hand crank generator complete 
with cranks stand with seat web bag 
power Cable, cover, and English manual. 
Fully tested puts out 430vdc @ 130amps 
& 6.3vdc @ 2amps. these generators were 
designed to power the 102E sets but are 
suitable for other tube equipment. $250 
USD shipping included. A conversation 
kit to allow 12vdc charging with up to 4 
amps out for an additional $25. Rick 
Moskovits, VE1RNM, 
rickmoskovits @ gmail.com. Phone 1-902- 
921-1808 


FOR SALE: COMPLETE AM STATION, 
Collins 75A-4 (S/N 4031) excellent 
condition. Johnson Ranger 
(Professionally restored.....looks brand 
new.). Dentron Super Tuner. D-104 Mike 
(PTT). DowKey Antenna Relay. Manuals 
for all. All in perfect working 
condition......visit and try before you buy. 
$1500 for all. Jeff, K2ZEWM. Pinehurst, NC. 
ieffholmquest167 @ gmail.com _610-420- 
8712 

FOR SALE: new in box with 
documentation National MB150 
multiband tank assembly $75 shipping 
included. Rick Moskovits VE1RNM 628 
west River Station road, Salt Springs Nova 
Scotia BOK1PO Canada 1 902-921- 
1808 R 


FOR SALE: | am downsizing and must 
move my vintage equipment; tell me what 
you need. Bob, WA4SOX @AOL.COM 
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FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52 and 
TR40M tubes. John H. Walker Jr., 13406 
W. 128th Terr., Overland Park, KS 66213. 
eet mle 913-568-7057, E-Mail: 
jwalkr83 @ gmail.com 

FOR SALE: Restoration Labels for vintage 
gear. Https//:www.linearamplifier.info. 
Use ERMAG for a 10% discount. 
Sales @linearamplifier.info 


ANNOUNCEMENT: AF4K Crystals is back 
in business! Steve WD8DAS is now 
supplying ready-to-use radio crystals in 
FT-243, HC-6, and other holder types. 
Visit the website http://www.af4k- 
crystals.com/ 


FOR SALE: ZenithTransoceanic,1950s 
and 1960s, and old transistor radios. Call 
or write for free list Roger Simmons, 804- 
642-2076, POB 224, Gloucester Point, VA 
23062 


FOR SALE/TRADE: Original manuals- 
from large inventory and assortment of 
Heathkit, Drake, National, E.F. Johnson, 
Collins, Hallicrafters, Hammarlund, 
Allied, Lafayette, Knight, Eico, Gonset, 
Multi-Elmac, Globe, WRL, Harvey-Wells, 
Globe, WRL, B&W, Clegg, RME, Ameco, 
others. NI4Q, POB 690098, Orlando, FL 
32869. 407-351-5536, ni4q@juno.com 


FOR SALE: Visit the W1BCC boat anchor 
boneyard on QRZ. Parts or projects. 
Brad @Councilman.com 


FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
shipping. KiTLI, 508-965-7400, 
www.johnsonradioresto.com 


FOR SALE: Gulf Coast Area: Good 
condition Tube Era Transmitters & 
Amplifiers by Mackay Radio, Hallicrafters, 
Heath ready to pick up for any fair offer. 
See my QRZ page: https://www.qrz.com/ 
db/W5JV . Doug Hensley, 5678 College 
Drive, Baton Rouge, LA 70806 Email: 
W5JV @ hotmail.com 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 


Western United States buying sur- 


plus equipment. We buy vintage 


and modern ham gear, as well as 


high fidelity audio and tubes! 


Ham Gear 
Tubes 
Military Equip 
Boat Anchors 
Manuals 


Components 


Vintage Audio 


Large Speakers 


Telephone Equip 


Old Computers 
Test Equip 


w=. and more! 


Call or email for info... 
1-866-988-0073 
KG /LOV@hamandhifi.com 
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The Collins 75A-4 Handbook 

This is a newly revised and expanded 239 page bound book, professionally printed with 
a soft cover, and having all the factory service bulletins from the Collins Radio Company, 
and Collins Addendum info not in the service bulletins. It Includes all-new articles never 
published in Electric Radio, plus all thirty-three 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues. Many pages are now in full 
color. This expanded version highlights the history and development of the 75A-series 
of receivers that began in 1946 at the Collins Radio Company, eventually leading to the 
famous Collins 75A-4 receiver, as documented in many articles over the years in Electric 
Radio magazine. These articles discuss the background that lead to the 75A-4 with 
interviews from legendary radio engineers such as Gene Senti and Roy Olson (the A-Line 
designer). These engineers are no longer with us. It has all the articles in CQ, Ham Radio, 
and QST over the last 50+ years. A special section explains the cathode-coupled, dual- 
triode receiver mixer, commonly called a “Pullen mixer,” with information on its 
designer, Keats Pullen, showing his original mixer documents. Another special section 
details component identification in the 75A-4 so that repairs can be made efficiently. 

Itincludes a rare Collins document from 1957, TM-303-9, Production Test Procedure 
for 75A-4 Amateur Receiver by George Stevens, WOATA, a retired Collins test engineer, 
plus all-new articles never published in Electric Radio. 

See the ER Bookstore for ordering information! 
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AF4K Crystals is Back! 


in-stock crystals for vintage equipment, 
homebrew projects, restorations, and repairs. 


on popular frequencies 


www.af4k-crystals.com 


FT-171 
Crystals 


100 kHz 


Calibrator Crystals_ U 


FOR SALE: SSB Adapters for Collins 51d, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 613-449- 
7931www.treetopcircuits.com 
radio @treetopcircuits.com 

FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and 77Dx. Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 


wb8svn @ gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


Works With Nearly Any Receiver Or PopularTransceiver 
Connects To The VFO « Many Radios Pre-programmed 
THIS IS NOT A VFO ¢ IT IS A DIGITAL READOUT 
. Order @ kk4pk.com $140.00 + $15 S/H Custom Cables Extra 


54 Electric Radio #395 


January/February 2023 


_EZ Hang Antennas is now part of NI4L Antennas & 


Electronics, LLC! 


In addition to the traditional EZ Hang Square 
Shot kit, now the Hyper EZ Hang Kit and the EZ 
Hang Euro Kitare available. NI4L also offers many 
types of antennas, baluns and antenna accessories, 
plus many radio accessories such as radios, 
capacitors, and solar equipment. The EZ Hang 
square shot will clear a 100-foot tree with ease. EZ 
Hang kit is $99.95 + shipping. The EZ Hang comes 
with a one year limited warranty. 

The new web site is www.NI4L.com and it is 


NI4L Antennas and Electronics 
3861 Mount Olive Church Rd. 
Moravian Falls, NC 
28654 


Call Today! 


well worth a visit to see the entire line of equipment, 
especially practical antenna designs! 


828-738-6445 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N900O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-425-8651 
bill. riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, _https:// 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaiedp @ yahoo.com 


ACCESSORIES. FOR..SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio@sbcglobal.net, 501-282-2991 


Hayseed Hamfest LLC 
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CAN CAPACITORS Fs 


can-caps.com 


Cedar Rapids, lowa 
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INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4ANYW, 
navy.radio @ gmail.com 

WANTED: Transmit/receive relay for a 
National NCX-3 transceiver. Contact Marv, 
W7FON, mmurray @ peak.org or 541-929- 
3543 


WANTED: Presenters for the Boat Anchor 
Forum of the Long Island CW Club 
(Longlslandcwclub.org) needed on Zoom 
every Saturday at 1pm EST. Any vintage 
gear topic or referrals/leads welcome. 
Please help as it’s difficult for us to find 
speakers after 63 presentations. Please 
contact Howard, WB2UZE,_ at 


wb2uze @yahoo.com. Thank you. 
WANTED: Good front panel for 


WANTED: Manual-Schematic for Hammarlund HQ-180. Rob Vincent, 
Cosmos Ind. AN/USM-345 Frequency K1DFT. Robvi3 @ gmail.com. 

Selective Voltmeter as above. Harry A. WANTED: Lafayette HE30 receiver in good 
Weber, KC9QID, 4845 W., 107th St, operating condition. Ed, WA7DAX, 801- 
Oak Lawn, IL 60453-5252 598-9217 


———r 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,” see www.WCCARA.com, by the WCC Amateur Radio Association. 


Drake Manuals on epee! 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 


~ Series 1 + Disk J 
RL. Drake Co. 


information can be in one place and you 
won't have to worry about not having a 


System 
Requirements: 


manual when a new piece of equipment 


Any computer with 
Adobe Acrahot Reader®. 
Performance will vary 
depending on speed of 
the computer. 


enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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WANTED: US Navy Ship’s Clock for the 
USS Wisconsin BB64 Radio Shack 
N4WIS. We would like to obtain a Navy 
ship’s clock for our radio shack on the 
museum ship USS Wisconsin BB64. We 
are a 501C corporation. Contact Bill 
N3WM 410-790-6072 
n8wm@yahoo.com, Thank You! 


WANTED: Hallicrafters FCC S27 
receiver. Jefferson Travis JT-350 parts 
radio for dials. Paul Thekan N6FEG 650- 


385-1719 pfthekan@qmail.com 


WANTED: Power supply fora Clegg Venus 
six meter transceiver. K4PU @arrl.net or 
404-591-9064 


WANTED: Manual-Schematic for Cosmos 
Ind. AN/USM-345 Frequency Selective 
Voltmeter. Harry A. Weber, KC9QID, 4845 
W., 107" St, Oak Lawn, IL 60453-5252 


WANTED: | need some help replacing 4 
microphone cables. I’m 77, no longer 
physically able to do much because of 
shakiness and as a result | can’t solder. 
Can you solder well? I’d prefer a contact 
onthe West Coast. Michael Russ, Sunday- 
Thursday, 559-568-0345 ot 
mykey1959 @yahoo.com 


NOTICE: Join our vintage amateur 
radio restoration group at:https:// 
roups.io/g/Vintage-Amateur-Radio- 
Restoration 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP @ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
Pennsburg, PA 18073, 215-541-1099 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 570-672-7300 


Check out our website and download latest catalog. 


WANTED: Band switch: Globe Chief 90, 
90A Scout 66, 680 part: 2100-002. Greg, 
WOBTW @arrl.net. 


WANTED: Collins 55G-1 LF/MF 
Preselector for the Collins 51s-1 receiver. 
Swan 600-R 0.6-kc BW, 5.5-MHz fc, CW 
crystal filter. Swan SS-16B 16-pole 2.7kc 
crystal filter. Bill, 850-658-2447, 
nid5f@bellsouth.net 


Vintage SSB 75m net. Been going for 4 
years, called “Terry’s Tube Time” Meets 
(starting after the Nov. time change until 
early spring) Sundays on 3840Mhz LSB 
at5:00PM CT. Focus is ontube type and 
hybird SSB rigs. Coverage upper 
midwest and mountain states. Thanks, 
Bill Kipping, ke7kk 


New Swan Net! All Swan, Cubic, and 
Atlas gear welcome. Skip, K6LGL in 
NCS, net meets Saturday Pacific DT 
at 7:30AM, 3896 kc +QR\M, also Sat. 
Pacific ST same freq and time. 


The Midwest Classic Radio Net “pre- 
net” informal group is now the 
“WAQZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callisnowa 
club call held by the WA9ZTY Net. The 
WAQZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 
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Electric Radio T-Shirts : 
The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
— Radios Glow in the Dark” 
| (used with the permission of 
Classic Radio). The T-shirts 
are 100% cotton and come in 
Small, Large, X-Large, XX- 
Large. The color is slightly 
lighter than the cover of ER. 
$27.00 delivered, $30.00 for 


| -____s_isitsiwtititstittttt(t(t(ti(tétt 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DYD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM=2 2042-232 e......... AVR eae 4 hours, $89.95 
(Miro WET a eida he Sole: 1 * (a BG hs RUG A Lae del tal nd bing 2 hours, $89.95 
So) LRT 50) Le Do ee ia vo hs nna vn cscins ddsnmaneneavaecieatee cee 1 hour, $39.95 
Collins SOS a1 riiceecosecse teen beeen als «ssc WER eee 1 hour, $39.95 
Golline KW S-1 «8... LL SS ae 2 hours, $39.95 
Collins 7 5 AH4 is ie FS BNE. case ee nets 2 hours, $89.95 
CEOS RAS 9OA LS... SSIS IB .. chnosccececnesscnuiuaeacoecttecs 7 hours, $109.95 
Collins R-390A Addendum. ...........ccccccccsscccssscccccssscccees 2 hours, $49.95 
Hamumiarlund SP-600)X <2. stericce. sen kt hess Ai ees 4 hours, $89.95 


Priority shipping within the US is $8.50 each for the first two 
DVDs, additional titles are shipped for $2.00 each. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 
Before ordering by mail, please contact us to be sure 
your DVD is in stock! 
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me 


_ Books 


—ELECTRIC RADIO BACK ISSUES— 
e AllElectric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 
© The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 
¢ Weno longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 
© Single Issues: $4.00 Each, Postpaid up to 11 issues. Over 11, see the discounts below. 
e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $10.00 Shipping 
© Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $11.50 Shipping 
e Foreign Customers: Please Inquire for Shipping Rates 


The 2021 Collins 75A-4 Handbook: This is a newly revised and expanded book, 
professionally printed and bound, produced by Electric Radio, (partially the former the loose-leaf 
“75A-4 Modification Compendium’) having all the factory service bulletins from Collins Radio and 
Collins Addendum info not in the Service Bulletins. Includes all-new articles never published in 
Electric Radio, plus all 33 75A-4 articles printed in Electric Radio since 1989, some of which are 
out-of-print in the back issues, discussing the background that lead to the 75A-4, plus everything 
from CQ, Ham Radio, and QST over the last 45+ years, now 239 pages, many in color. 
re eae eevcvncabisesesecosesanencsnnceepacveduahestesndene tyienstssoccareascusonsesasnistans $42.95 plus $7.00 Shipping 


—COMPENDIUMS— 


All of the Collins compendiums below are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 


A tepdliedh cS il ie le tea ai A MAR Tin Ml SA Os et $47.00 plus $8.50 Shipping 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $8.50 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
Vintage AK advertising.-——------—-------—~————— nnn nnn $26.95 
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Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 1: Both volums are nice guides to 


crystal sets and related US-made equipment from 1920 to 1955, by Maurice Siever: ------------------------- $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: -------------------------------------- $26.95 


Hollow State Design, 3nd Edition: This is Grayson Evan’s (KJ7UM) wonderful book that has everything 
you need to know for working with vacuum tubes in one 333 page, high quality volume! 


Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 


building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 


illustrations Imefull COLOR ps0 dec. cad eiie nos ans -ccis <4 garga Bh Seda ean «a candice gate a er $36.25 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis --------------------------------------------------------------------- $26.95 


Shortwave Receivers Past & Present: This book has been discontinued and is out-of-stock. 

Sviving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio and 
his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of Electric 
Radio and is an all-new reprint from Bruce’s original fileS.-------------------------------------------------=-= $34.95 

Tube Lore I: This is the expanded, revised, and useful new edition of Ludwell 


is packed full of valuable information about test sailiprient. 166 color pages. ---------------------------------- $29.95 
Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
Transmitters, VFOs, and ACC@SSO/iCS----~------~------------------------------00- anna nnn nnnn enna nnn nnnnnnn nnn n nnn nnnannnennns $37.95 


Shortwave Receivers Past & Present: Sold out and no longer available. 

Both volumes of Practical Radio Repair are out-of-stock and no longer available. 
The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Tube Type Transmitters: Currently out-of-stock. 


Ordering Information: 


Before sending an order by mail, please contact us to be sure the book is in 
stock. Books are usually sent by USPS Media Mail. All USPS rates increased 


October 2021, overseas shipping is extremely expensive. 


Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $8.50 each. 


For other books, please add $6.50 for media mail shipping for one book and $1.50 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 
Checks and money orders by US mail are fine. 
Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 
(We no can no longer accept credit card payments by telephone because of 
the extremely high fees we were being charged and burdensome restrictions 
placed against our web site from an overseas oversight company owned by 
the banks and credit card companies.) 
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WANTED: Looking for an Eico 751 power 
supply intact. Need not be working but still 
have all of the components. Contact Phil 
at are@reagan.com. 


WANTED: Simpson 2-3/8" square 0-500 
mADC panel meter. Keith, k8kk @ arrl.net, 
216-524-7698 


WANTED: E F Johnson Ranger I! Meter. 
401-487-3933 or Robvi3@gmail.com 


WANTED: Mars Thunderbird. 6AQ5 
Handbook AM mobile transmitters. 1950s. 
Retro 75A.Nouveau 75A. Jim Davis. 
K5SOH, email k5soh @aol.com 281-351- 
7350 


WANTED: One knob and/or one 
pushbutton for a Westinghouse 
WR12X16 tube AM receiver. Contact John 
Ryan at email; w6loa68 @ gmail.com 


WANTED: | need the correct IF Cal input 
level for my R-388, per TO 31R1-2URR- 
121 Change 3, the added paragraph 
91.1(a) because para. 91.1(a) is missing 
any RF input level information! 
dave.howard @ utexas.edu, W5USS, 512- 
413-1922 


WANTED: Schematic, Alignment/Service 
Info for Olson RA-940A AM/FM Tuner. 
KV4EX, Brian Shore, 2130 Jen Rae Road, 
Green Bay, WI 54311-6348. 
Manofintegrity82 @startmail.com 920- 
445-3643 

WANTED: Cost of the following: Wanted 
for Swan 750CW: Tube pin-to-chassis 
resistance list. Donald Casillo, 2100 NE 
15 St. Moore, OK, 73160-8625 405-794- 
5451 

WANTED: Listen for KB6BKN/B CW 
beacon on 50.0628, Send reports to 
kb6bkn @ gmail.com 

WANTED: RETRO-75 AM Transceiver. 
Part 15 AM broadcaster Transmitters like 
Hamilton & Procaster. Jim, KSSOH, 281- 
351-7350, email: k5soh@aol.com 
WANTED: Communications Product #88 
High Voltage Ceramic Bandswitch. Marvin, 
N4NY, MarvBeach @windstream.net 
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WANTED: Repairing HalliSX140. Seeking 
working S-Meter and FT243 Xtal 1650 KC. 
Ken Ketner, KA5ELD, 4305 93rd St. 
Lubbock TX 79423. 806-786-2070. 


WANTED: Hallicrafters S-29 Sky Traveler 
or S-39 Sky Ranger any condition. Bill 
Higgins, 281-755-2479, 
KD6DOZ@ gmail.com. 

WANTED: Listen for K7RA/B CW beacon 
on 28.2833 MHz. Send reports to 
K7RA@ARRL.net 


WANTED: Vacuum Tubes! https:// 
linearamplifier.info/ouying-tubes/ Thank 
you! Mark Gorge K8FZR 


WANTED: Ceramic coil-forms or coils for 
rewinding. Miller 4500-4 and Cambion 
1538-4-3. Must have white coded slugs. 


Steve KZ2L, 716-257-3411, 
KZ2L @ protonmail.com 
WANTED: Archer Globe _ Patrol 


regenerative receiver. TUBE VERSION 
ONLY! State condition and price. Rick 
Tenney 84 Branch Turnpike Unit #64 
Concord, NH 03301 603-591-1020 
AB1BM@ARRL.net 

WANTED: Relay forthe Central Electronics 
20A transmitter. Mine has an open coil. 
Rick Dupree NN2K 607-206-5666 
nn2k51@gmail.com 

WANTED: Manuals and information for 
the AN/GRC-66 tropo scatter microwave 
equipement from the ‘60s.Reliving my 
Army days! Mike W3MCH 
mhutnick @ ptd.net 

WANTED: Help!! ETO Alpha 86 warms up; 
won't transmit. Display shows 2.2 kV, not 
3 kV. Can you help? 
db_cunningham @ hotmail.com 
WANTED: Tube Type CB Radios for my 10 
Meter Conversion Projects. Ed, WA7DAX, 
529 E. Moss Creek Dr, Salt Lake City, UT 
84107 801-598-9217 

WANTED: NATIONAL HRO-600 manuals, 
plug-ins, radios, parts, drawings, 
schematics. Al Royce 951-734-0623 
oscar873 @ aol.com 
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A REFERENCE ror USERS anp COLLECTORS 


Ludwell Sibley 


Tube Lore II 


WANTED: Collins HF 8092 remote. Have 
HF 8090 FOR SALE or trade. Alan KERFK 
alanchandler @frontier.com 425-483- 
7134 

WANTED: APS-4 Radar Equip, What do 
you have! Top price for right unit. Steve 
Bartkowski, 708-243-7713 

WANTED: Low power AM use mobil xmtr 
40 80 ARC5 Revr with power. Sell/Trade 
two 75A-2. WA5AAO 979-966-9441 
WANTED: Schematic for Mattes SSA-200 
(or M-200) amplifier or SSD/1 preamp. 
Mike Zuccaro, 858-271-8294, 
mjzuccaro @ aol.com 

WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @ tusaconsulting.com, 
WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 
RadioArtistry @ gmail.com 

WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
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After being out-of-print for many years, 
Ludwell Sibley has released an updated version 
of his classic book on electron tubes. Tube 
Lore II is an excellent reference to electron 
tube history and tube production. I was not 
able to find any tube type that is not listed! 
This new version is 288 pages of text, 102 
more pages than the original version had. 
Also included is a data CD of important 
information, one section covers deciphering 
tube date codes, most of which has not been 
available until now. The new version of the 
book covers about 13,000 (! ! ) tube types, 
plus another 4800 or so radar / microwave 
parts on the data CD. Also on the disk is info 
on very strange and unusual tube types, 
another 106 pages. 

See the “ER Bookstore” page for ordering 


information! 


NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: Teletypes for WWII museum 
working display. Models 14/15/19, WWII 
military versions. Low cost, donations 
near Colorado? Wayne WB40GM, 
hwhall@compuserve.com, 719-574- 
5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-211, C-251A, C-279A, 
C-800, C-802, C-849, C-852, Water 
Cooled Triodes such as C-207, C-858, 
etc, Air Cooled Rectifiers such as C-249A, 
C-357A, etc and Water Cooled Rectifiers 
such as C-214, C-237A, etc. Jim Stitzinger, 
WASCEX, 23800 Via Irana, Valencia, CA. 
91355 818-519-4419, jstitz@pacbell.net 
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WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 
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WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @ att.net or 936-545-2615. 


WANTED: Unbuilt kits by Heathkit, Knight, 
and Johnson. Gene Peroni, KA6NNR, 
POB 7164, St. Davids, PA 19087. 215- 
806-2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn @dsmliabs.com 


WANTED: Your Hallicrafters SX-115 serial 
number (six numbers after 115002) for a 
production analysis Bill, 
ke7kksd@ gmail.com, 605-393-7305 


WANTED: Meissner BFO coil number 17- 
6753 for a 1947 Radio Handbook 
homebrew ham receiver. Gary, WAQIYF, 


garyhenmani000 @yahoo.com, 812- 
689-5082 


WANTED: Small RF AUDIO knob for a 
Hallicrafters SX-115 receiver. This is the 
small one with seven sided black front 
and 0-10 on the silver part. Other SX-115 
parts also considered. Gary, K5JWK at 
gharmon @idworld.net or 210-657-1549 


WANTED: Looking for information from 
anyone who has built and operated a 
“Grid Currentless Wonder Transmitter” 
fromthe February 1999 issue of ER (#118). 
| have one on the air and would like to hear 
from others. Please email me at 
wa2ejt59 @ stny.rr.com (better), or leave a 
telephone message before 8:30PM 
Eastern time at 607-754-2848 and | will 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


return your call, Thank you, Joe Long, 
WAZ2EUT. 


WANTED: Complete generator 
CAY21854 for WWII NAVY TDE transmitter, 
or good field windings and armature. I’m 
heartbroken after all the work restoring 
this beauty, including rebuilding the 3 
phase motor and the two plate supply 
generators. It’s been a thrill to operate 
with its matching RAK and RAL TRF/ 
REGEN revrs. I’ve worked Sweden, China 
and Japan with this combo, besides 
stateside rag chews. Now the TDE is 
dead....The 2kv armature went open and 
it is a very rare bird for which | have yet to 
find a motor shop that can rewind. Ron De 


Silva, NU6F  rdesilva49 @gmail.com 


SSS 
——S— 


To Join or Renew, Vi 
http: .qcwa.org/join-renew.ph 


For more information, please contact: 
om@qcwa.org 


DESIGN BUILD HAVE FUN 


Makes it 


>» The Art and Science 
| of Building with 
= == Thermatrons 


all easy 


The New 3rd Edition is now available; 


Available in the Electric Radio Bookstore! 
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Subscription Information 

Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates for 1 Year, 6 Issues, within the US: 

Ist Class Rate: $28 (mailed in envelope) 

Periodicals Rate: $22 | 


Rates Outside the US, 6 Issues per Year: 
Canada : US $54 
All Other Countries: US $70 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
- 720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


i $26.00, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
a Or On-Line: www.ERmag.com 
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Electric Radio a 
PO Box 242 ae 
Bailey CO 


80421-0242 4 
Address Service Requested | PERIODIC 
1/2 2023 
W9ADJ 5/23 


James Beyer 
6213 Countryside Lane 
Madison WI 53705-1025 


aT Teo chat 


